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Description 

[0001 ] The present invention relates to novel benzene compounds. In detail, the present invention relates to benzene 
compounds useful as immunosuppressants, optically active isomers thereof and salts thereof, and pharmaceutical use 
5 thereof. 

I < 

Background Art 

[0002] In recent years, cyclosporin is in use for suppressing rejection developed in transplanting organs. Inclusive 
10 of the compounds currently under development, the so-called immunosuppressants are expected to be useful as ther- 
apeutic agents for articular rheumatism and so on. Said cyclosporin, however, also possesses problems of side effects 
such as renal disorders. 

[0003] Meanwhile, Japanese Patent Unexamined Publication No. 1 04087/ 1989 discloses that an immunosuppres- 
sive substance is obtained from a liquid culture of Isaria sinclairii and said substance has been confirmed to be (2S, 
15 3R, 4R)-(E)-2-amino-3, 4-dihydroxy-2-hydroxymethyl-14-oxoicosa-6-enoic acid of the formula 

NH 2 OH H 
Iff 



20 



25 



HOH 2 0'C C C CH 2 . H 

AAA V_r/ 



C0 2 H H OH / C — C \ 



O 

H' ^(CHgJe-C-fCH^-CHa 



disclosed in US Patent No. 3928572. In addition, Japanese Patent Unexamined Publication No. 128347/1991 states 
that a series of said compound has an immunosuppressive action. 

[0004] Referring to Merck Index, 1 1 th edition, it is described that 2-amino-2-methyl-1 , 3-propanediol (Index No. 460), 

2- amino-2-ethyl-1, 3-propanediol (Index No. 451) and 2-amino-2-hydroxymethyl-1 , 3-propanediol (also called as 
30 tromethamine, Index No. 9684) can be used as intermediates for surface-active agents and pharmaceuticals, emulsi- 
fying agent or gas adsorbents and that tromethamine is medically usable as an alkalizer. In Japanese Patent Unex- 
amined Publication No. 416/1987, a hair dye containing 2-amino-2-(C1-C5 alkyl)-1, 3-propanediol is disclosed. US 
patent No. 4910218 and J. Med. Chem., vol.33, 2385-2393 (1 990) teach 2-amino-2-(methyl or ethyl)-1 , 3-propanediol 
as a synthetic intermediate for an antitumor agent. Also, Japanese Patent Unexamined Publication No. 192962/1984 

35 teaches that the aforementioned 2-amino-2-(C1 -C5 alkyl)-1 , 3-propanediol or 2-amino-1 , 3-propanediol can be used 
as a stabilizer for an antigen or antibody-sensitized latex reagent. Moreover, US Patent No. 3062839 teaches 2-methyl- 
or ethyl-amino-2-(furylmethyl, phenylmethyl or phenylmethyl substituted by lower alkyl, lower alkoxy, chloro, hydroxy 
or unsubstituted amine)-1, 3-propanediol having a tranquilizing action and J. Org. Chem., vol.25, 2057-2059 (1960) 
teaches 2-methylamino-2-(phenylmethyl or phenylmethyl substituted by 2-methyl, 3-methyl, 4-methyl, 4-methoxy or 

40 4-hydroxy)-1 , 3-propanediol. Eur. J. Med. Chem. vol.25, 35-44 (1 990) teaches a substituted ethylenediamine such as 

3- (4-methoxyethoxyphenyl)-1 , 2-diaminopropane, 5-phenyl-1, 2-diaminopentane, 6-phenyl-1, 2-diaminohexane, can 
be used as a ligand of a platinum (II) complex having antitumor activity. Moreover, W092/16236 teaches sphingosine 
derivatives useful as membrane penetration enhancer. It has not been known, however, that these compounds have 
immunosuppressive actions such as suppression of rejection developed in organ transplantation, and prevention and 

45 treatment of autoimmune diseases. 

[0005] WO94/08943 discloses 2-amino-1 , 3-propanediol compounds having immunosuppressive action. Moreover, 
in Bioorganic & Medicinal Chemistry Letters, vol.5, No.8, 853-856 (1995), 2-amino-2-[2-(4-octylphenyl)-ethyl]propane- 
1, 3-diol hydrochloride (hereinafter sometimes referred to as FTY720) as a novel synthetic immunosuppressant is 
disclosed, and in ibid., vol.5, No.8, 847-852 (1995), 2-amino-2-tetradecylpropane-1, 3-diol as an immunosuppressant 

so is disclosed. 

[0006] An object of the present invention is to provide novel benzene compounds useful as pharmaceuticals, and 
having superior immunosuppressive action with less side effects. 

[0007] Another object of the present invention is to provide pharmaceuticals containing said compounds. 
55 Disclosure of the Invention 

[0008] The present invention is as follows. 
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(1) A benzene compound of the formula 



NfVR 2 



X 



w 



c 



z 




Y 



(I) 



(CH2) m OR 3 



wherein W is hydrogen; a straight- or branched chain alkyl having 1 to 6 carbon atoms; a straight- or branched 
chain alkenyl having 2 to 6 carbon atoms; a straight- or branched chain alkynyl having 2 to 6 carbon atoms; a 
phenyl which may be substituted by hydroxy; R 4 0(CH 2 ) n ; or a straight- or branched chain C1-C6 alkyl substituted 
by 1 to 3 substituents selected from the group consisting of a halogen, a cycloalkyl and a phenyl which may be 
substituted by hydroxy; 

X is a straight-chain alkyl having carbon atoms in the number of p or a straight-chain alkoxy having carbon atoms 
in the number of (p-1), wherein the straight-chain alkyl having carbon atoms in the number of p and the straight- 
chain alkoxy having carbon atoms in the number of (p-1 ) may have 1 to 3 substituents selected from the group 
consisting of an alkyl, hydroxy, an alkoxy, an acyloxy, amino, an alkylamino, an acylamino, oxo, a haloalkyl, a 
halogen and a phenyl which may have a substituent, wherein the phenyl which may have a substituent, may have 

1 to 3 substituents selected from the group consisting of an alkyl, hydroxy, an alkoxy, an acyl, an acyloxy. amino, 
an alkylamino, an acylamino, a haloalkyl and a halogen; 

Y is hydrogen, an alkyl, hydroxy, an alkoxy, an acyl, an acyloxy, amino, an alkylamino, an acylamino, a haloalkyl 
or a halogen; 

2 is a straight-chain alkylene having q carbon atoms; 

p and q are the same or different and each is an integer of 1 to 20, with the proviso of 6^p+q^23; 
m is 1 , 2 or 3; and n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 
R 3 is hydrogen, an alkyl or an acyl; and 

R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof; 

with the proviso that R 3 is not C,-C 8 alkyl when W is H, Z is -CH 2 -, R-| and R 2 are hydrogen or C A -C e alkyl and X 

and Y are H, C V C 6 alkyl or halogen. 

(2) The benzene compound having the formula 



wherein W 1 is a straight- or branched chain alkyl having 1 to 6 carbon atoms; a straight- or branched chain alkenyl 
having 2 to 6 carbon atoms; a straight- or branched chain alkynyl having 2 to 6 carbon atoms; or a straight- or 
branched chain C1-C6 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon atoms, 
wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino, 
oxo and phenyl; 

Y 1 is hydrogen, an alkyl, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(3) The benzene compound of (2), having the formula 




CH 2 OR 3 



(I-a) 
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NR 1 R 2 



5 




(I-b) 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon atoms, 
wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino, 
oxo and phenyl; 

Y 1 is hydrogen, an alkyl, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(4) The benzene compound of (2) or (3), having the formula 



NR 1 R 2 



30 




(I-c) 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
35 cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon atoms, 
wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino, 
oxo and phenyl; 
40 Y 2 is hydrogen, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 
R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 
and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 
(5) The benzene compound of any one of (2), (3) or (4), having the formula 



45 



55 




W 2 — C— Z 1 — 4 X 1 (I-d) 

CH 2 OR 3 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 



4 
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cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon atoms, 
wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino, 
oxo and phenyl; 
Y 3 is hydrogen or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(6) The benzene compound of any one of (2), (3), (4) or (5), having the formula 

NR 1 R 2 
2 I 1 

w 2 — c — z 1 

' 3 

CH 2 OR 3 

wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or af straight- or 
branched chain C1 -C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon atoms, 
wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino, 
oxo and phenyl; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(7) The benzene compound of (6), having the formula 

NR 1 R 2 

2 I 1 

W 2 C — Z 1 

I 3 

wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(8) The benzene compound of (6) or (7), having the formula 
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nr'r 2 




(I-g) 



wherein W 3 is a straight- or branched chain alkyl having 1 to 3 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 halogens; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(9) The benzene compound of (6) or (7), having the formula 




CH 2 OH 



(I-h) 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms; 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; and 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms, an optically active isomer thereof and a salt thereof. 
(10) The benzene compound of any one of (6), (7), (8) or (9), having the formula 




(I-i) 



CH 2 OH 

wherein W 3 is a straight- or branched chain alkyl having 1 to 3 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 halogens; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms; 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; and 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms, an optically active isomer thereof and a salt thereof. 



6 
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(1 1 ) The benzene compound of any one of (1 ) to (1 0), which is selected from the group consisting of 

2-amino-2-methyl-4-(4-octylphenyl)butanol, 
2-amino-2-methyl-4-(4-octanoylphenyl)butanol, 
2-amino-4-[4-(1 -hydroxyoctyl)phenyl]-2-methylbutanol t 
2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 
(+)-2-amino-4-(4-heptyloxyphenyl)-2-methylbutano! t 
(-)-2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 
2-amino-4-(4-decylphenyl)-2-methy!butanol, 
. 2-amino-2-methyl-4-(4-nonyloxypheny!)butanol, 
2-amino-4-(4-dodecylphenyl)-2-methylbutanol, 
2-amino-2-methyl-4-(4-undecyloxyphenyl)butanol, 
2-amino-2-ethyl-4-(4-octylphenyl)butanol, 
2-amin6-2-ethyl-4-(4-octanoylphenyl)butanol, 
2-amino-2-ethyl-4-[4-(1-hydroxyoctyl)phenyI]butanol, 
2-amino-4-[4-(1-aminooctyl)phenyl]-2-ethylbutanol, 
2-amino-2-ethyl-4-(4-heptyloxyphenyl)butanol, 
2-amino-2-[2-;(4-octylphenyl)ethyl]pentanol, 
2-amino-2-[2-(4-octanoylphenyl)ethyl]pentanol, 
2-amino-2-[2-[4-(1 -hydroxyoctyl)phenyl]ethyl]pentanol, 
2-amino-2-[2- [4-(1 -aminooctyl)phenyl]ethyl]pentanol, 
2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 
(R)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol f 
(S)-2-amino-2- [2-(4-heptyloxyphenyl)ethyl]pentanol, 
2-amino-4-fluoro-2-[2-(4-heptyloxyphenyl)ethyl]butanol and 

2-amino-2-isopropyl-4-(4-heptyloxyphenyl)butanol, an optically active isomer thereof and a salt thereof. 

(12) The benzene compound of any one of (1) to (10), which is selected from the group consisting of 

2-amino-2-methyl-4-(4-octylphenyl)butanol, 

2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 

(+)-2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 

(-)-2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 

2-amino-4-(4<fecylphenyl)-2-methylbutanol, 

2-amino-2-methyl-4-(4-nonyloxyphenyl)butanol, 

2-amino-4-(4-dodecylphenyl)-2-methylbutanol, 

2-amino-2-methyl-4-(4-undecyloxyphenyl)butanol, 

2-amino-2-ethyl-4-(4-heptyloxyphenyl)butanol, 

2-amino-2-[2-(4-octylphenyl)ethyl]pentanol, 

2-amino-2-[2-(4-octanoylphenyl)ethyl]pentanol, 

2-amino-2-[2-[4-(1-hydroxyoctyl)phenyl]ethyl]pentanol, 

2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

(R)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

(S)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

2-amino-4-fluoro-2-[2-(4-heptyloxyphenyl)ethyl]butanol and 

2-amino-2-isopropyl-4-(4-heptyloxyphenyl)butanol, an optically active isomer thereof and a salt thereof. 

(13) The benzene compound of any one of (1) to (10), which is selected from the group consisting of 

2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 
2-amino-2-ethyl-4-(4-heptyloxyphenyl)butanol, 
(R)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol and 

2-amino-2-isopropyl-4-(4-heptyloxyphenyl)butanol, an optically active isomer thereof and a salt thereof. 

(14) The benzene compound of (3) or (4), having the formula 
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NR 1 R 2 




( H ) 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 1 is a straight-chain alkyl having 5 to 1 9 carbon atoms or a straight-chain alkoxy having 4 to 1 8 carbon atoms, 
wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino, 
oxo and phenyl; 
Y 4 is hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(15) The benzene compound of (14), having the formula 



(i-k) 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; 

Y 4 is hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(16) The benzene compound of (14) or (15), having the formula 



NR 1 R 2 




(I-l) 



wherein W 3 is a straight- or branched chain alkyl having 1 to 3 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 



nr'r 2 
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branched chain C1-C3 alkyl substituted by 1 to 3 halogens; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; 

Y 4 is hydroxy or an alkoxy; 

Z 1 is a straight-chain atkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(17) The benzene compound of (14) or (15), having the formula 




(I-m) 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
eye lo alkyl and a phenyl which may be substituted by hydroxy; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; 

Y 4 is hydroxy or an alkoxy; and 

Z 1 is a straight-chain atkylene having 2 to 4 carbon atoms, an optically active isomer thereof and a salt thereof. 
(18) The benzene compound of any one of (14), (15), (16) or (17), having the formula 



NH 2 




(I-n) 



wherein W 3 is a straight- or branched chain alkyl having 1 to 3 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1 -C3 alkyl substituted by 1 to 3 halogens; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; 

Y 4 is hydroxy or an alkoxy; and 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms, an optically active isomer thereof and a salt thereof. 
(19) The benzene compound of any one of (14) to (18), which is selected from the group consisting of 

2-amino-4-(4-heptyloxy-3-methoxyphenyl)-2-methylbutanol, 
2-amino-4-(4-heptyloxy-3-hydroxyphenyl)-2-methylbutanol, 
2-amino-2-ethyl-4-(4-heptyloxy-3-hydroxyphenyl)butanol and 

2-amino-2- [2-(4-heptyloxy-3-hydroxyphenyl)ethyl]pentanol, an optically active isomer thereof and a salt there- 
of. 
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(20) The benzene compound of any one of (1 4) to (1 8), which is 2-amino-4-(4-heptyloxy-3-methoxyphenyl)-2-meth- 
ylbutanol, an optically active isomer thereof and a salt thereof. 

(21) The benzene compound of (1), having the formula 



10 



R 4 0(CH2) n 




(I-o) 



15 



20 



25 



wherein X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 

atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 

carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 

acylamino, oxo and phenyl; 

Y 1 is hydrogen, an alkyl, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

m is 1 , 2 or 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 
R 3 is hydrogen, an alkyl or an acyl; and 

R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 
(22) The benzene compound of (21), having the formula 



30 



R 4 0(CH2)„ 




(I-P) 



35 



40 



45 



wherein X 1 is a straight-chain aikyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 

atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 

carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 

acylamino, oxo and phenyl; 

Y 1 is hydrogen, an alkyl, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

m is 1 , 2 or 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 
R 3 is hydrogen, an alkyl or an acyl; and 

R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 
(23) The benzene compound of (21) or (22), having the formula 



50 



55 



R 4 0(CH2) n 



NR 1 R 2 




(i-q) 



wherein X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 
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atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 

carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 

acylamino, oxo and phenyl; 

Y 2 is hydrogen, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

m is 1 , 2 or 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 
R 3 is hydrogen, an alkyl or an acyl; and 

R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 
(24) The benzene compound of any one of (21), (22) or (23), having the formula 



(i-r) 



wherein X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 
atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino, oxo and phenyl; 
Y 3 is hydrogen or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 
m is 1 , 2 or 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 
R 3 is hydrogen, an alkyl or an acyl; and 

R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(25) The benzene compound of any one of (21), (22), (23) or (24), having the formula 

* 

nr'r 2 

R 4 0(CH2) n C— Z'-^^J— X 1 (I-s) 

(CH^OR 3 

wherein X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 
atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino, oxo and phenyl; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 
m is 1 , 2 or 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 
R 3 is hydrogen, an alkyl or an acyl; and 

R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(26) The benzene compound of (25), having the formula 



NR R 



R 4 0(CH2) n 




(CH^OR 
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nr'r 2 

R 4 0(CH2) n C— 2 1 iy^—X 2 ( I-t ) 

(CH2) m OR 3 

wherein X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon 
atoms, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino and oxo; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 
m is 1 , 2 or 3; 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 
R 3 is hydrogen, an alkyl or an acyl; and 

R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 
(27) The benzene compound of (25) or (26), having the formula 

NH 2 

HO(CH2) n C— Z 1 (^y~ X * ( l ' n > 

(CH2) m OH 



wherein X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon 
atoms, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino and oxo; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; and 

m is 1 , 2 or 3; and n is 2 or 3, an optically active isomer thereof and a salt thereof. 

(28) The benzene compound of any one of (21) to (27), which is selected from the group consisting of 



2-amino-2-[3-(4-heptylphenyl)propyl]butane-1 , 4-diol, 
2-amino-2-[3-(4-nonylphenyl)propyl]butane-1 , 4-diol, 
2-amino-2-[3-(4-undecylphenyl)propyl]butane-1 ,4-diol, 
2-amino-2-[2-(4-octyiphenyl)ethyl]butane-1 , 4-diol, 
2-amino-2-[2-(4-decylphenyl)ethyl]butane-1 , 4-diol, 
2-amino-2-[2-(4-dodecylphenyl)ethyl]butane-1 , 4-diol, 
2-amino-2-[2-(4-heptyloxyphenyl)ethyl]butane-1 ,4-diol, 

2- amino-2-[2-(4-octylphenyl)ethyl]pentane-1 , 5-diol, 

3- amino-3-[2-(4-octylphenyl)ethyl]pentane-1 , 5-diol and 

3-amino-3-[2-(4-octylphenyl)ethyl]hexane-1, 6-diol, an optically active isomer thereof and a salt thereof. 
(29) The benzene compound of any one of (21) to (27), which is selected from the group consisting of 



2-amino-2-[3-(4-heptylphenyl)propyl]butane-1 , 4-diol, 
2-amino-2-[3-(4-nonylphenyl)propyl]butane-1 , 4-diol, 
2-amino-2-[3-(4-undecylphenyl)propyl]butane-1 , 4-diol, 
2-amino-2-[2-(4-octylphenyl)ethyl]butane-1 ( 4-diol, 
2-amino-2-[2-(4-decy!phenyl)ethyl]butane-1 , 4-diol, 
2-amino-2-[2-(4-dodecylphenyl)ethyl]butane-1 , 4-diol, 
2-amino-2-[2-(4-heptyloxyphenyl)ethyl]butane-1 , 4-diol, 



12 



EP 0 778 263 B1 



2- amino-2- [2-(4-octylphenyl)ethyl]pentane-1, 5-diol and 

3- amino-3-[2-(4-octylphenyl)ethyl]hexane-1 t 6-dioI, an optically active isomer thereof and a salt thereof. 

(30) The benzene compound of any one of (21) to (27), which is 2-amino-2-[3-(4-nonylphenyl)propyl]butane-1, 
4-diol, an optically active isomer thereof and a salt thereof. 

(31 ) The benzene compound of (1 ), having the formula 



NR 1 R 2 




CH 2 OR 



(I-v) 



wherein X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 

atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 

carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 

acylamino, oxo and phenyl; 

Y 1 is hydrogen, an alkyl, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(32) The benzene compound of (31), having the formula 




(I-w) 



CH 2 OR 



wherein X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon 
atoms, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino and oxo; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof and a salt thereof. 

(33) The benzene compound of (31) or (32), having the formula 




(I-x) 



wherein X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon 
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atoms, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino and oxo; and 

Z1 is a straight-chain alkylene having 2 to 4 carbon atoms, an optically active isomer thereof and a salt thereot. 

(34) The benzene compound of any one of (31) to (33), which is selected from the group consisting of 

2-amino-4-(4-octylphenyl)butanol, 
2-amino-4-(4-heptyloxyphenyl)butanol and 

2-amino-5-(4-hexyloxyphenyl)pentanol, an optically active isomer thereof and a salt thereof. 

(35) The benzene compound of (1), having the formula 



NR 1 R 2 




CH 2 OR 3 



wherein X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 
atoms wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 

acylamino, oxo and phenyl; 

Y 1 is hydrogen, an alkyl, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

R 3 is hydrogen, an alkyl or an acyl; and 

R5 is hydrogen or hydroxy, an optically active isomer thereof and a salt thereof. 
(36) The benzene compound of (35), having the formula 



NR 1 R 2 




(I-z) 



wherein X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon 
atoms wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, ammo, an 
acylamino and oxo; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

ri and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

R 3 is hydrogen, an alkyl or an acyl; and 

R 5 is hydrogen or hydroxy, an optically active isomer thereof and a salt thereof. 
(37) The benzene compound of (35) or (36), having the formula 
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NH 2 




( I-aa ) 



CH 2 OH 

wherein X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon 
atoms, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino and oxo; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; and 

R 5 is hydrogen or hydroxy, an optically active isomer thereof and a salt thereof. 

(38) A pharmaceutical composition comprising any one of the compounds of (1) to (37). 

(39) An immunosuppressant comprising the benzene compound, an optically active isomer thereof or a salt thereof 
of any one of (1 ) to (37). 

(40) The pharmaceutical agent according to (39), wherein the immunosuppressant is an agent for suppressing 
rejection. 

(41) The pharmaceutical agent according to (39), wherein the immunosuppressant is an agent for the prevention 
or treatment of autoimmune diseases. 

(42) The pharmaceutical agent according to (41), wherein the agent for the prevention or treatment of autoimmune 
diseases is an agent for the prevention or treatment of rheumatism. 

[0009] In present invention, compounds of the general formula 




(a) (b) 




(c) (d) 
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(g) 



wherein R a is hydrogen, an alkyl (e.g. methyl, ethyl, propyl, butyl), R x is carboxy, alkoxycarbonyl (e.g. methoxycarbonyl, 
ethoxycarbonyl), aldehyde, vinyl, m 1 is 2 or 3, and R 1 , R 2 R 3 X, Y, Z, W, m and n are those mentioned above, are 
useful as synthetic intermediates. 

[0010] The groups represented by the respective symbols in the present specification are explained in the following. 
[0011] The straight- or branched chain alkyl having 1 to 6 carbon atoms at W or W 1 is exemplified by methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl, hexyl and isohexyl. Preferred is a straight- or branched 
chain alkyl having 1 to 4 carbon atoms, particularly preferred is a straight- or branched chain alkyl having 1 to 3 carbon 
atoms. 

[0012] The straight- or branched chain alkyl having 1 to 4 carbon atoms at W 2 is exemplified by methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl and tert-butyl. 

[0013] The straight- or branched chain alkyl having 1 to 3 carbon atoms at W 3 is exemplified by methyl, ethyl, propyl 
and isopropyl. 

[0014] The straight- or branched chain alkenyl having 2 to 6 carbon atoms at W is exemplified by vinyl, allyl, 1-pro- 
penyl, 2-butenyl, 3-butenyl, 4-pentenyl and 5-hexenyl. Preferred is a straight- or branched chain alkenyl having 2 or 3 
carbon atoms. 

[0015] The straight- or branched chain alkenyl having 2 or 3 carbon atoms at W 2 or W 3 is exemplified by vinyl, allyl 
and 1 -propenyl. 

[001 6] The straight- or branched chain alkynyl having 2 to 6 carbon atoms at W is exemplified by propargyl, 2-butynyl, 
3-butynyl, 4-pentynyl and 5-hexynyl. Preferred is a straight- or branched chain alkynyl having 2 or 3 carbon atoms. 
[0017] The straight- or branched chain alkynyl having 2 or 3 carbon atoms at W 2 or W 3 is exemplified by propargyl. 
[0018] The phenyl which may be substituted by hydroxy at W is exemplified by phenyl, 4-hydroxyphenyl, 3-hydrox- 
yphenyl and 2-hydroxyphenyl. 

[0019] The straight- or branched chain C1-C6 alkyl substituted by 1 to 3 substituents selected from the group con- 
sisting of a halogen (fluorine, chlorine, bromine, iodine), a cyctoalkyl (e.g. cyclopropyl, cyclobutyl, cyclopentyl, cy- 
clohexyl, cycloheptyl) and a phenyl which may be substituted by hydroxy at W or W 1 is exemplified by fluoromethyl, 
2-fluoroethyi, 2-chloroethyl, 2-bromoethyl t 2, 2, 2-trifluoroethyl, 3-fluoropropyl, 3, 3, 3-trifluoropropyl, 4-fluorobutyl, 
5-fluoropentyl, 6-fluorohexyl, cyclopropyl methyl, cyclobutylm ethyl, cyclohexyl methyl, benzyl, 2-phenylethyl, 3-phenyl- 
propyl, 4-hydroxybenzyl, 3, 4-dihydroxybenzyl and 3, 4, 5-trihydroxybenzyl. Preferred is a straight- or branched chain 
C1 -C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a cycloalkyl and a phenyl 
which may be substituted by hydroxy, particularly preferred is a straight- or branched chain C1-C3 alkyl which is sub- 
stituted by 1 to 3 halogens. 

[0020] The straight- or branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group con- 
sisting of a halogen, a cycloalkyl and a phenyl which may be substituted by hydroxy at W 2 is exemplified by fluoromethyl, 
2-fluoroethyl, 2-chloroethyl, 2-bromoethyl, 2, 2, 2-trifluoroethyl, 3-fluoropropyl, 3, 3, 3-trifluoropropyl, cyclopropylmethyl, 
cyclobutylmethyl, cyclohexylmethyl, benzyl, 2-phenylethyl, 3-phenylpropyl, 4-hydroxybenzyl, 3, 4-dihydroxybenzyl and 



16 



EP 0 778 263 B1 



3, 4, 5-trihydroxybenzyl. 

[0021 ] The straight- or branched chain C1 -C3 alkyl substituted by 1 to 3 halogens at W 3 is exemplified by f luoromethyl, 

2-fluoroethyl, 2-chloroethyl, 2-bromoethyl, 2, 2, 2-trifluoroethyl, 3-fluoropropyl, 3, 3, 3-trifluoropropyl. 

[0022] The straight-chain alkyl having carbon atoms in the number of p at X is a straight-chain alkyl having 1 to 20 

carbon atoms and is exemplified by methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, 

dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl and icosyl. Preferred is a 

straight-chain alkyl having 5 to 19 carbon atoms, particularly preferred is a straight-chain alkyl having 7 to 12 carbon 

atoms. 

[0023] The straight-chain alkyl having 5 to 1 9 carbon atoms at X 1 is exemplified by pentyl, hexyl, heptyl, octyl, nonyl, 
decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl and nonadecyl. 
[0024] The straight-chain alkyl having 7 to 1 2 carbon atoms at X 2 is exemplified by heptyl, octyl, nonyl, decyl, undecyl 
and dodecyl. 

[0025] The straight-chain alkoxy having carbon atoms in the number of (p-1) at X is a straight-chain alkoxy having 
1 to 19 carbon atoms and is exemplified by methoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy, heptyloxy, octyloxy, 
nonyloxy, decyloxy, undecyloxy, dodecyloxy, tridecyloxy, tetradecyloxy, pentadecyloxy, hexadecyloxy, heptadecyloxy, 
octadecyloxy, nonadecyloxy and icosyloxy. Preferred is a straight-chain alkoxy having 4 to 1 8 carbon atoms, particularly 
preferred is a straight-chain alkoxy having 6 to 11 carbon atoms. 

[0026] The straight-chain alkoxy having 4 to 18 carbon atoms at X 1 is exemplified by butoxy, pentyloxy, hexyloxy, 
heptyloxy, octyloxy, nonyloxy, decyloxy, undecyloxy, dodecyloxy, tridecyloxy, tetradecyloxy, pentadecyloxy, hexadecy- 
loxy, heptadecyloxy and octadecyloxy. 

[0027] The straight-chain alkoxy having 6 to 11 carbon atoms at X 2 is exemplified by hexyloxy, heptyloxy, octyloxy, 
nonyloxy, decyloxy and undecyloxy. 

[0028] The alkyl as a substituent at X is a straight- or branched chain alkyl having 1 to 6 carbon atoms and is exem- 
plified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl and hexyl. The said alkyl may be substituted 
by a phenyl which may have 1 to 3 substituents selected from the group consisting of an alkyl, hydroxy, an acyl, an 
acyloxy, amino, an alkylamino, a haloalkyl and a halogen. 

[0029] The alkoxy as a substituent at X is a straight- or branched chain alkoxy having 1 to 6 carbon atoms and is 
exemplified by methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, isopenty- 
loxy, tert-pentyloxy and hexyloxy. 

[0030] The acyloxy as a substituent at X, X 1 or X 2 is that where the acyl moiety is a straight- or branched chain 
alkanoyl having 2 to 20 carbon atoms and includes, for example, acetoxy, propionyloxy, butyryloxy, isobutyryloxy, pival- 
oyloxy, pentanoyloxy, hexanoyloxy, heptanoyloxy, octanoyloxy, nonanoyloxy, decanoyloxy, undecanoyloxy, do- 
decanoyloxy, tridecanoyloxy, tetradecanoyloxy, pentad ecanoyloxy, hexadecanoyloxy, heptadecanoyloxy, octade- 
canoytoxy, nonadecanoyloxy and icosanoyloxy. 

[0031 ] The alkylamino as a substituent at X is that where the alkyl moiety is a straight- or branched chain alkyl having 
1 to 6 carbon atoms and includes, for example, methylamino, ethylamino, propylamine, isopropylamino, butylamino, 
isobutylamino, sec-butylamino, tert-butylamino, pentylamino, isopentylamino, tert-pentylamino and hexylamino. 
[0032] The acylamino as a substituent at X, X 1 . or X 2 is that where the acyl moiety is a straight- or branched chain 
alkanoyl, alkoxycarbonyl or aralkoxycarbonyl having 1 to 20 carbon atoms and includes, for example, formylamino, 
acetylamino, propionylamino, butyrylamino, isobutyrylamino, pentanoylamino, pivaloylamino, hexanoylamino, hep- 
tanoylamino, octanoylamino, nonanoylamino, decanoylamino, undecanoylamino, dodecanoylaminp, tridecanoylami- 
no, tetradecanoylamino, pentadecanoylamino, hexadecanoylamino, heptadecanoylamino, octadecanoylamino, nona- 
decanoylamino, icosadecanoylamino, methoxycarbonylamino, ethoxycarbonylamino, propoxycarbonylamino, isopro- 
poxycarbonylamino, butoxycarbonylamino, isobutoxycarbonylamino, tert-butoxycarbonylamino and benzyloxycarbo- 
nylamino. 

[0033] The haloalkyl as a substituent at X is that where the alkyl moiety is a straight- or branched chain alkyl having 
1 to 6 carbon atoms and includes, for example, fluoromethyl, trifluoromethyl, chloromethyl, 2, 2, 2-trifluoroethyl, per- 
fluoroethyl, 3-chloropropyl, 3-fluoropropyl, 4-chlorobutyl, 4-fluorobutyl, 5-chloropentyl, 6-chlorohexyl and 6-f luorohexyl. 
[0034] The halogen as a substituent at X is exemplified by fluorine, chlorine, bromine, iodine. 
[0035] The acyl as a substituent of a phenyl which may have a substituent at X is an alkanoyl or aroyl which may 
have a substituent, where the alkanoyl is a straight- or branched chain alkanoyl having 1 to 20 carbon atoms and 
includes, for example, formyl, acetyl, propionyl, butyryl, isobutyryl, pentanoyl, hexanoyl, heptanoyi, octanoyl, nonanoyl, 
decanoyl, undecanoyl, dodecanoyl, tridecanoyl, tertadecanoyl, pentadecanoyl, hexadecanoyl, heptadecanoyl, octa- 
decanoyl, nonadecanoyl and icosanoyl, and which may have phenyl as a substituent. Examples thereof include phe- 
nylacetyl and phenylpropionyl. The aroyl includes benzoyl. 

[0036] The alkyl, alkoxy, acyloxy, alkylamino, acylamino, haloalkyl and halogen as a substituent of a phenyl which 
may have a substituent at X are respectively the same as the aforementioned alkyl, alkoxy, acyloxy, alkylamino, acylami- 
no, haloalkyl and halogen as a substituent at X. 
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[0037] The acyl, acyloxy, alkylamino, acylamino, haloalkyl and halogen at Y, the alkyl at Y or Yi or the alkoxy at Y 1 , 
Y 2 , Y 3 or Y 4 are respectively the same as the aforementioned acyl, acyloxy, alkylamino, acylamino, haloalkyl, halogen, 
alkyl and alkoxy as a substituent of a phenyl which may have a substituent at X. 

[0038] The straight-chain alkylene having carbon atoms in the number of q at 2 is a straight-chain alkylene having 
1 to 20 carbon atoms and is exemplified by methylene, ethylene, trimethylene, tetramethylene, pentamethylene, hex- 
amethylene, heptamethylene, octamethylene, nonamethylene, decamethylene, undecamethylene, dodecamethylene, 
tridecamethylene, tertadecamethylene, pentadecamethylene, hexadecamethylene, heptadecamethylene, octadecam- 
ethylene, nonadecamethylene and icosamethylene. Preferred is a straight-chain alkylene having 2 to 4 carbon atoms. 
[0039] The straight-chain alkylene having 2 to 4 carbon atoms at Z 1 is exemplified by ethylene, trimethylene and 
tetramethylene. 

[0040] The alkyl at R 1 and R 2 is the same as the aforementioned alkyl as a substituent at X. 
[0041 ] The acyl at R 1 and R 2 is an alkanoyl, aroyl, alkoxycarbonyl or aralkyloxycarbonyl which may have a substituent, 
where the alkanoyl is a straight- or branched chain alkanoyl having 1 to 20 carbon atoms and includes, for example, 
formyl, acetyl, propionyl, butyryl, isobutyryl, pentanoyl, hexanoyl, heptanoyl, octanoyl, nonanoyl, decanoyl, undecanoyl, 
dodecanoyl, tridecanoyl, tetradecanoyl, pentadecanoyl, hexadecanoyl, heptadecanoyl, octadecanoyl, nonadecanoyl 
and icosanoyl, and which may have phenyl as a substituent. Examples thereof include phenylacetyl and phenylpropi- 
onyl. The aroyl includes benzoyl. The alkoxycarbonyl is that the alkoxy moiety is a straight- or branched chain alkoxy 
having 1 to 20 carbon atoms and includes, for example, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, Isopro- 
poxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl, isopentyloxycarbonyl, tert- 
pentyloxycarbonyl, hexyloxycarbonyl, heptyloxycarbonyl, octyloxycarbonyl, nonyloxycarbonyl, decyloxycarbonyl, un- 
decyloxycarbonyl, dodecyloxycarbonyl, tridecyloxycarbonyl, tetradecyloxycarbonyl, pentadecyloxycarbonyl, hexade- 
cyloxycarbonyl, heptadecyloxycarbonyl, octadecyloxycarbonyl, nonadecyloxycarbonyl and icosyloxycarbonyl. The ar- 
alkyloxycarbonyl includes benzyloxycarbonyl. 

[0042] The alkyl at R 3 is the same as the aforementioned alkyl as a substituent at X. 
[0043] The acyl at R 3 is the same as the aforementioned acyl at R 1 and R 2 . 
[0044] The alkyl at R 4 is the same as the aforementioned alkyl as a substituent at X. 
[0045] The acyl at R 4 is the same as the aforementioned acyl at R 1 and R 2 . 

[0046] Examples of the salts of the compound (I) include salts with inorganic acids, such as hydrochloride, hydro- 
bromide, sulfate and phosphate, salts with organic acid, such as acetate, fumarate, maleate, benzoate, citrate, succi- 
nate, malate, methanesulfonate, benzenesulfonate and tartrate. When the salts of the compound (I) are used as phar- 
maceuticals, preferred are these pharmaceutical^ acceptable salts. The compounds of the present invention also 
encompass hydrate and solvates. 

[0047] When the compounds of the present invention have one or more asymmetric centers in the molecules, various 
optical isomers are obtained. The present invention also encompasses optical isomers, racemates, diastereomers and 
the mixture thereof. Moreover, when the compounds of the present invention include geometric isomers, the present 
invention encompasses cis-compounds, trans-compounds and the mixture thereof. 

[0048] The preferable compounds of the present invention are shown in the following tables. In the table, Me means 
methyl, Et means ethyl, n-Pr means n-propyl, i-Pr means isopropyl, c-Pr means cyclopropyl, n-Bu means n-butyl, Ac 
means acetyl, Ph means phenyl, C 6 H 4 means phenylene and Boc means tert-butoxycarbonyl. 
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4-0(CH 2 ) 5 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 3 


4-CO(CH 2 ) 5 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 4 


4-(CH 2 ) 5 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 4 


4-0(CH 2 ) 4 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 4 


4-CO(CH 2 ) 4 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 10 


H 


H 



NR'R 2 x 
(CH 2 ) m OR 3 
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Table 7 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 


1 


n-Pr 




4-(CH 2 ) 8 CH 3 


H 


H 


H 

1 t 


H 


1 


n-Pr 




4-0(CH 2 ) 7 CH 3 

V £.11 O 


H 


H 

1 i 


H 


H 


1 


n-Pr 


\ 2'2 


4-(CH 2 )oCH 3 


H 


H 


H 


H 


1 


n-Pr 


\ *2'2 


4-0(CH 2 ) 8 CH 3 


H 


H 


H 


H 


1 


n-Pr 


V "2'2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 


1 


n-Pr 


\ vl 2/2 


4-0(CHo)nCH 3 


H 


H 


H 


H 


1 


n-Pr 


V "2/Z 


4-(CHo)nCH 3 

\ w " 2*11 o 


H 


H 


H 


H 


1 


n-Pr 




4-O(CH P ) 10 CH 3 


H 


u 

n 


H 


H 


1 


n-Pr 


\ w " '2/2 


4-(CHo)hoGHq 

V 2' It O 


H 


H 


H 


H 


1 


n-Pr 


V "2/2 


4-0(CHo) 11 CH 3 


H 


H 


H 


H 


1 


n-Pr 


(CH 9 ) 9 

\ '2/2 


4-(CHo) iq CH 3 


H 


H 


H 


H 


1 


n-Pr 




4-0(CHo) 19 CHo 


H 


H 
■ i 


H 


H 


1 


n-Pr 


v 2'Z 


4-(CHo) 1d CH 3 

\ 2*1*1 »5 


H 


u 


H 


H 


1 


n-Pr 


V w 2'2 


4-0(CHo) 1 oCH 3 


H 


u 

n 


H 


H 


1 


n-Pr 


\ VI "2'2 


V 2*15 o 


H 


U 

n 


H 


H 


1 


n-Pr 




4-0(CHo) 1 XHo 


H 


U 

n 


u 

n 


H 


1 


n-Pr 




4-(CH 9 ) ift CHo 


H 


u 

n 


u 


H 

n 


1 


n-Pr 

ill i 


\ w ' '2/2 




H 


H 

n 


H 

n 


H 


1 


n-Pr 

fill 


\\st '2/2 


4-(CH Q )^CHo 


H 


u 
n 


u 

n 


u 




n-Pr 

III 1 


V WI '2'2 




H 


H 


H 


H 


1 


n-Pr 


(CH 2 ) 2 


4-(CH 2 ) 16 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


4-0(CH 2 ) 17 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


4-(CH 2 ) 4 Ph 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


4-(CH 2 ) 5 Ph 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


4-(CH 2 ) 6 Ph 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


4-0(CH 2 ) 3 Ph 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


4-0(CH 2 ) 4 Ph 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


4-0(CH 2 ) 5 Ph 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


4-0(CH 2 ) 6 Ph 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


3-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


3-0(CH 2 ) 8 CH 3 


H 



NR'R 2 Y 

-h-GC 

(CH 2 ) m OR 3 



Table 8 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


3-0(CH 2 ) 9 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


3-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


2-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


2-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


2-0(CH 2 ) 8 CH 3 


H 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


2-0(CH 2 ) 9 CH 3 


H 
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Table 8 (continued) 



Rl 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 


— 1 — 


n-Pr 


\ w 2/2 




3-OMe 


H 


H 


H 


1 


n-Pr 


\ wl 2'2 


4-OfCHoVrCHo 

-t vyv 1 '2// 3 


3-OMe 


H 


H 


H 


1 


n-Pr 


\ VI 2'2 




3-OMe 


H 


H 


H 


1 


n-Pr 


yv-»i ' 2 / 2 


^ "2/9 3 


3-OMe 


H 


H 


H 


1 


Me 






3-OH 


H 


H 


H 


1 


Me 


(CHo>o 

v*-* 1 '2*2 


4-0(CHo)-tCHq 


3-OH 


H 


H 


H 


1 


Me 


\ VI '2/2 


4-0(CHo) 0 CHo 

-t \_/ V . '2'8 3 


3-OH 


H 


H 


H 


1 


Me 


\ VI '2*2 


* 2 '9 3 


3-OH 


H 


H 


H 


1 


Me 


V s -" '2/2 


t ' 2 /10 3 


3-OH 


H 


H 


H 


1 


Et 


\ VI , 2'2 


* V \ VI 2 '6 3 


3-OH 


H 


H 


H 




Et 


'2/2 


4-OfCHoWCH* 


3-OH 


H 


H 


H 


1 


Et 


V*-" '2'2 


4-OfCHo)oCH* 

* 2 '8 3 


3-OH 


H 


H 


H 


1 


Et 


'2/2- 


V \ WI 2'9 '3 


3-OH 


H 


H 


H 


1 


Ft 




4-O^CHo^«CHo 

-t w^vyi '2/10^ 3 


3-OH 


H 


H 


H 


1 


n-Pr 




4 O^CHo^CHo 
t ^V^' '2/6^ 3 


3-OH 


H 


H 


H 


• 1 


n-Pr 


(CH 2 ) 2 


4-0(CH 2 )7CH 3 


3-OH 


H 


H 


H 




n-Pr 


<CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


3-OH 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


3-OH 


H 


H 


H 




n-Pr 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


3-OH 


H 


H 


H 




(CH 2 ) 2 F 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


3-OH 


H 


H 


H 




(CH 2 ) 2 F 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


3-OH 


H 


H 


H 




(CH 2 ) 2 F 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


3-OH 


H 


H 


H 




(CH 2 ) 2 F 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


3-OH 


H 


H 


H 




(CH 2 ) 2 F 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


3-OH 


H 


H 


H 




i-Pr 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 



NR'R 2 x 
(CH 2 ) m OR 3 



Table 9 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 




i-Pr 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


Ac 


H 


Ac 




i-Pr 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


Ac 


H 


Ac 




i-Pr 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




i-Pr 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




i-Pr 


(CH 2 ) 2 


4-0(CH 2 )tCH 3 


H 


Ac 


H 


Ac 




i-Pr 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


Ac 


H 


Ac 




i-Pr 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




i-Pr 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




i-Pr 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 


Ac 


H 


Ac 




i-Pr 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


Ac 


H 


Ac 




i-Pr 


(CH 2 ) 2 


4-0<CH 2 ) 8 CH 3 


H 


H 


H 


H 




i-Pr 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




i-Pr 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 
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Table 9 (continued) 



p1 

1 1 


R2 

1 1 


R 3 


m 


W 


Z 


X 


Y 


AC 


n 


A r | 




i-Pr 




*t \\>i '2/10 3 


H 


AC 


n 


Ar» 

ML» 




i-Pr 






H 


Pi 


u 
n 


Ul 

n 




i-Pr 


\ on 2/2 


4-fCH*l....ChU 
«t v v -' r, 2'11 wr, 3 


H 


ui 
PI 


Ul 

n 


Ul 

pi 




i-Pr 
iii 


V or, 2/2 


*t w^n 2 /-jQV-Ti3 


H 


AC 


pi 


AC 




UPr 
iii 




«t V v - /rn 2/11 3 


H 


AC 


pi 


AC 




i-Pr 
iii 




*+ w^\w»i i2/1 0 3 


H 


u 
PI 


Ul 

pi 


Ul 
PI 






V^ n 2/2 


4-fCH^-rCI-U 
t ^ori2/7 v - /ri 3 


H 


PI 


Pi 


Ul 
PI 




II DU 




4-OrCH^UCHo 
*t v^vr '2'6 3 


H 


Ac 


H 


AC 


1 


n-Bu 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


Ac 


H 


Ac 




n-Bu 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




n-Bu 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




n-Bu 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


Ac 


H 


Ac 




n-Bu 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


Ac 


H 


Ac 




n-Bu 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




n-Bu 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




n-Bu 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 


Ac 


H 


Ac 




n-Bu 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


Ac 


H 


Ac 




n-Bu 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 




(CH 2 ) m OR 3 



Table 1 0 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 




n-Bu 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




n-Bu 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 


Ac 


H 


Ac 




n-Bu 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


Ac 


H 


Ac 




n-Bu 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 


H 


H 


H 




n-Bu 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 




n-Bu 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


Ac 


H 


Ac 




n-Bu 


(CH 2 ) 2 


^(CHaJuCHg 


H 


Ac 


H 


Ac 




n-Bu 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 




CH 2 =CHGH 2 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




CH 2 =CHCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


Ac 


H 


Ac 




CH 2 =CHCH 2 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


Ac 


H 


Ac 




CH 2 =CHCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




CH 2 =CHCH 2 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




CH 2 =CHCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


Ac 


H 


Ac 




CH 2 =CHCH 2 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


Ac 


H 


Ac 




GH 2 =GHCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




CH 2 =CHCH 2 


(CH 2 ) 2 


4-<CH 2 ) 9 CH 3 


H 


H 


H 


H 




CH 2 =CHCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 


Ac 


H 


Ac 




CH 2 =GHCH 2 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


Ac 


H 


Ac 




GH 2 =CHCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 
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Table 10 (continued) 



R 1 


R 2 


R3 


m 


W 

w w 


7 


X 


Y 


H 


H 


H 










n 


H 


H 


H 


1 


CHo— CHCno 




4-0(CHo)qCHn 


H 


Ac 


H 


Ac 




CH 2 =CHGH 2 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


Ac 


H 


Ac 




CH 2 =CHCH 2 


(CH 2 )2 


4-0(CH 2 ) 9 CH 3 


H 


H 


H 


H 




CH 2 — CHCH 2 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 




CH 2 =CHCH 2 


(CH 2 )2 


4-O(CH 2 ) 10 CH 3 


H 


Ac 


H 


Ac 




CH2 = CHCH2 


(CH 2 )2 


4-(CH 2 ) 11 CH 3 


H 


Ac 


H 


Ac 




CH 2 =CHCH 2 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 




c-Pr-CH 2 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




c-Pr-CH 2 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


Ac 


H 


Ac 




c-Pr-CH 2 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 



NF^R 2 y 

-{-- CX 

(CH 2 ) m OR 3 



Table 1 1 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


Ac 


H 


Ac 




c-Pr-CH 2 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




c-Pr-CH 2 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




c-Pr-CH 2 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


Ac 


H 


Ac 




c-Pr-CH 2 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


Ac 


H 


Ac 




c-Pr-CH 2 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




c-Pr-CH 2 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




c-Pr-CH 2 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 


Ac 


H 


Ac 




c-Pr-CH 2 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


Ac 


H 


Ac 




c-Pr-CH 2 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 


H 


H 


H 




c-Pr-CH 2 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




c-Pr-CH 2 


{CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 


Ac 


H 


Ac 




c-Pr-CH 2 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


Ac 


H 


AC 




c-Pr-CH 2 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 


H 


H 


H 




c-Pr-CH 2 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 




c-Pr-CH 2 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


Ac 


H 


AC 




c-Pr-CH 2 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


Ac 


H 


Ac 




c-Pr-CH 2 


(CH 2 ) 2 


4-0(0^ 0 CH 3 


H 


H 


H 


H 




CH=CCH 2 


<CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




CH^CCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


Ac 


H 


Ac 




CH^CCH 2 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


Ac 


H 


Ac 




CH^CCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




CH^CCH 2 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




CH^CCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


Ac 


H 


Ac 




CH=CCH 2 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


Ac 


H 


Ac 




CH^CCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




CH^CCH 2 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




CH^CCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 
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Table 11 (continued) 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


Ac 


H 


Ac 


1 


CH^CCH 2 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


Ac 


H 


Ac 


1 


CH^CCH 2 


(CH 2 ) 2 


4-0<CH 2 ) 8 CH 3 


H 


H 


H 


H 


1 


CH=CCH 2 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 


1 


CH^CCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 



NR'R 2 x 
(CH 2 ) m OR 3 



Table 12 



R1 


R2 


R3 


m 


W 


2 


X 


Y 


Ac 


H 


Ac 


1 


CH^CCH 2 




4-(CHo) 10 CH a 


H 


Ac 


H 


Ac 


1 


CH=CCH 2 




4-0(CHo)qCHo 


H 


H 


H 


H 


1 


CH=CCH 2 




4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 


1 


CH-CCH 2 




4-0(0^)4 0 CHo 


H 


Ac 


H 


Ac 


1 


CH=CCH 2 




4-(CH 2 ) 11 CH 3 


H 


Ac 


H 


Ac 


1 


CH=CCH 2 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 




CH 2 =CH 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




CH 2 =CH 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




CH 2 =CH 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




CH 2 =CH 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




CH 2 =CH 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




CH 2 =CH 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 


H 


H 


H 




CH 2 =CH 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




CH 2 =CH 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 


H 


H 


H 




CH 2 =CH 


(CH 2 ) 2 




H 


H 


H 


H 




CH 2 =CH 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CHCH 2 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




(CH3) 2 CHCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CHCH 2 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CHCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CHCH 2 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CHCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CHCH 2 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CHCH 2 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CHCH 2 


(CH 2 ) 2 


4-<CH 2 ) 11 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CHCH 2 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 




CH 2 =CH(GH 2 ) 2 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




CH 2 =CH(CH 2 ) 2 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




CH 2 =CH(GH 2 ) 2 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




CH 2 =CH(CH 2 ) 2 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




CH 2 =CH(CH 2 ) 2 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 
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NR'R 2 x 

(CH 2 ) m OR 3 



Table 13 



R 1 , 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 


1 


CHo-CHfCH«^« 






u 

n 


H 


H 


H 


1 


CKU-CHfCH^ 

\St «p I1V/I Ip/O 


\ v - /r, 2/2 


4-fCI-U^~CH« 
h V v -' r, 2^10^ /n 3 


H 

n 


H 


H 


H 


1 




\ v -' r, 2/2 


h- ^on 2 ;QV-»n 3 


n 


H 


H 

I 1 


H 




vno— wn^vnow 


l L,n 2/2 


4.YPH ^ -TH 
** l*-' r, 2/11 v ' n 3 


n 


H 


H 


H 




vn2-wn^vri2/2 




^ ^\V r, 2/1(r~' r, 3 


u 
n 


H 


H 

I 1 


H 






^on 2 ;2 


4./pu \ pu 
**-^n 2 ; 7 un 3 


n 


H 


H 


H 






\^ n 2/2 


zi.n/PH \ pu 


M 
n 


H 


H 


H 




vnoU— Uvno 


v^ n 2/2 


4./pu \ pu 


i_i 
n 


H 


H 


H 






\ on 2/2 




n 


H 


H 


H 








4_/pui \ pu 


u 
n 


H 

1 1 


H 


H 








4-OfnH^«P.H~ 
*f w^v-rn 2 ;8^ n 3 


H 

n 


H 


H 


H 








4-fCH«^~CH« 
*f V v,r, 2^10 on 3 


H 

ri 


H 


H 

I 1 


H 






^V n 2/2 


*r V»V^\»<» 2' 9 3 


U 

n 


H 


H 


H 


1 


CHoC— CCHo 


(CHo)p 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 




CH 3 C~CCH2 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 )4CH 3 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




(CH 2 )4CH 3 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 2 )4CH 3 


(CH 2 ) 2 


4-(CH 2 )8CH 3 


H 


H 


H 


H 




(CH 2 )4CH 3 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




(CH 2 )4CH 3 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




(CH 2 )4CH 3 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 


H 


H 


H 




(CH 2 ) 4 CH 3 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 ) 4 CH 3 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 


H 


H 


H 




(CH 2 ) 4 CH 3 


(CH 2 ) 2 


4-(CH 2 )„CH 3 


H 


H 


H 


H 




(CH 2 )4CH 3 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH3) 2 CH(CH 2 ) 2 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CH(CH 2 ) 2 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CH(CH 2 ) 2 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CH(CH 2 ) 2 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CH(CH 2 ) 2 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CH(CH 2 ) 2 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 



NR'R 2 y 
(CH 2 ) m OR 3 
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Table 14 



R 1 


R 2 


R 3 


m 


W 


Z 


X 


Y 


H 


H 


H 


1 


(CH 3 ) 2 CH(CH 2 ) 2 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 


1 


(CH 3 ) 2 CH(CH 2 ) 2 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 


H 


H 


H 


1 


(CH 3 ) 2 CH(CH 2 ) 2 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 


1 


(CH 3 ) 2 CH(CH 2 ) 2 


(CH 2 ) 2 


4-0(0^ 0 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 5 CH 3 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 5 CH 3 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 5 CH 3 


(CH 2 ) 2 


4-(CH 2 ) e CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 5 CH 3 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 5 CH 3 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 5 CH 3 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 5 CH 3 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 5 CH 3 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 5 CH 3 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 5 CH 3 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 


1 


(CH 3 ) 2 CH(CH 2 ) 3 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 


1 


(CH 3 ) 2 CH(CH 2 ) 3 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 


1 


(CH 3 ) 2 CH(CH 2 ) 3 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 


1 


(CH 3 ) 2 CH(CH 2 ) 3 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 


1 


(CH3) 2 CH(CH 2 ) 3 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 


1 


(CH 3 ) 2 CH(CH 2 ) 3 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 


H 


H 


H 


1 


(CH 3 ) 2 CH(CH 2 ) 3 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH3) 2 CH(CH 2 ) 3 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 


H 


H 


H 




(CH3) 2 CH(CH 2 ) 3 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 




(CH 3 ) 2 CH(CH 2 ) 3 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 




Ph 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




Ph 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




Ph 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




Ph 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




Ph 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




Ph 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 


H 


H 


H 




Ph 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 



NR'R 2 y 

-K-GC 

(CH 2 ) m OR 3 



Table 15 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 




Ph 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 


H 


H 


H 




Ph 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 




Ph 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 




C 6 H 4 -4-OH 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




C 6 H 4 -4-OH 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




C 6 H 4 -4-OH 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 
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Table 15 (continued) 





R2 


R3 


m 


W 


Z . 


X 


Y 


H 


H 


H 


1 


C 6 H 4 -4-OH 


(CHo) 9 


4-0(CH p ) 7 CHq 

\ £.91 O 


H 


H 


H 


H 


1 


C 6 H 4 -4-OH 




4-(CHo)oCHo 


H 


H 


H 


H 


1 


C fi H.-4-OH 


\ Z'Z 


4-0(CHo) ft CH q 


H 


H 


H 


H 


1 


C fi hL-4-OH 


V Z'Z 




H 


H 


H 


H 


1 


CfihL-4-OH 


\ 'Z'Z 


4-0(CHo) Q CHo 


H 


H 


H 


H 


1 


C fi hL-4-OH 


> Z'Z 


4-(CHo)nCHo 
\ z»n o 


H 


H 


H 


H 


1 


CrHa-4-OH 


\ Z'Z 




H 


H 


H 


H 


1 


CH 2 Ph 


* *Z/Z 


\ Z' / 3 


H 


H 


H 


H 




CH 0 Ph 


\ v * 'Z'Z 


4-0(CHo) R CHo 


H 


H 


H 


H 


1 


CH 2 Ph 


(CHo), 




H 


H 


H 


H 


1 


CH 2 Ph 


V *z/z 


4-0(CHo)7CHo 


H 


H 


H 


H 


1 


CH 2 Ph 


* Z'Z 


4-(CHo) Q CHo 

-r '2/y V1 "3 


H 


H 


H 


H 


1 


CH 2 Ph 


v v *2'2 




H 


H 


H 


H 


1 


CH 2 Ph 


\ w * *z*z 


—t \wi '2/ 10 3 


H 


H 


H 


H 


1 


CH 2 Ph 




4-0(CH 9 ) Q CHo 


H 


H 


H 


H 


1 


CH 2 Ph 


<CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 




CH 2 Ph 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 




CH 2 -C 6 H 4 -4-OH 


(CH 2 ) 2 


4-<CH 2 ) 7 CH 3 


H 


H 


H 


H 




CH 2 -C 6 H 4 -4-OH 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 




CH 2 -C 6 H 4 -4-OH 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




CH 2 -C 6 H 4 -4-OH 


(CH 2 ) 2 


4-0(CH 2 ) 7 CH 3 


H 


H 


H 


H 




CH 2 -C 6 H 4 -4-OH 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




CH 2 -C 6 H 4 -4-OH 


(CH 2 ) 2 


4-0(CH 2 ) 8 CH 3 


H 


H 


H 


H 




CH 2 -C 6 H 4 -4-OH 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




CH 2 -C 6 H 4 -4-OH 


(CH 2 ) 2 


4-0(CH 2 ) 9 CH 3 


H 



NR 1 R2 y 
(GH 2 ) m OR 3 



Table 16 



R1 


R2 


R3 


m 


w 


2 


X 


Y 


H 


H 


H 




CH 2 -C 6 H 4 -4-OH 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 




CH 2 -C 6 H 4 -4-OH 


(CH 2 ) 2 


4-O(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-<CH 2 ) 7 CH 3 


H 


MeOCO 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 )tCH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 2 OAc 


(CH 2 ) 2 


4-CO(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-CO(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-CH(OH)(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-CH(NH 2 )(CH 2 ) 6 CH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 2 OAc 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


MeOCO 


H 


Ac 




(CH 2 ) 2 OAc 


(CH 2 ) 2 


4-CO(CH 2 ) 8 CH 3 


H 
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Table 16 (continued) 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-CO(CH 2 ) 8 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-CH(OH)(CH 2 ) 8 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-CH(NH 2 )(CH 2 ) e CH, 


H 


MeOCO 


H 


Ac 


1 


(CH 2 ) 2 OAc 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


AC 


H 


Ac 


1 


(CH 2 ) 2 OAc 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 


-I 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


Ac 


H 


Ac 


1 


(CH 2 ) 2 OAc 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


Ac 


H 


Ac 


1 


(CH 2 ) 2 OAc 


(CH 2 ) 2 


4-CO(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-CO(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-CH(OH)(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-CH(NH 2 )(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 12 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 13 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 14 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 15 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 16 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 17 CH 3 


H 



NR'R 2 y 

(CH 2 ) m OR 3 



Table 1 7 



R 1 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 18 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 5 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


3-OMe 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 7 CH 3 


3-OMe 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-<CH 2 ) 6 CH 3 


3-OH 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 7 CH 3 


3-OH 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-O-(CH 2 ) 10 CH 3 . 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 11 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 12 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 13 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 14 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 15 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 16 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 17 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 4 Ph 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 5 Ph 


H 
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Table 17 (continued) 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 


-I 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 6 Ph 


H 


H 


H 


H 


1 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-{CH 2 ) 7 Ph 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


2-0-(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


2-0-<CH 2 ) 8 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


2-O-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


3-0-(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


3-0-(CH 2 )7CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 2 


3-0-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-(CH 2 ) 5 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-(CH 2 ) 6 CH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 2 OAc 


(CH 2 ) 3 


4-(CH 2 ) 6 CH 3 


H 



NR'R 2 y 
(CH 2 ) m OR 3 



Table 1 8 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


Ac 


H 


Ac 




(CH 2 ) 2 OAc 


(CH 2 ) 3 


4-CO(CH 2 ) 5 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-CO(CH 2 ) 5 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-CH(OH)(CH 2 ) 5 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-CH(NH 2 )(CH 2 ) 5 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-(CH 2 ) 8 CH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 2 OAc 


(CH 2 ) 3 


4-<CH 2 ) 8 CH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 2 OAc 


(CH 2 ) 3 


4-CO(CH 2 ) 7 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-(CH 2 ) g CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-(CH 2 ) 10 CH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 2 OAc 


(CH 2 ) 3 


4-(CH 2 ) 10 CH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 2 OAc 


(CH 2 ) 3 


4-CO(CH 2 ) 9 CH 3 


H 


H t 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-(CH 2 ) 12 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-0-(CH 2 ) 5 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-0-(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-0-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-0-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-0-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-O-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-0-(CH 2 ) 11 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 3 


4-0-(CH 2 ) 12 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


<CH 2 ) 4 


4-(CH 2 ) 4 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 4 


4-(CH 2 ) 5 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 4 


4-(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 4 


4-(CH 2 )7CH 3 


H 


H 


H 


H 




(CH 2 ) 2 OH 


(CH 2 ) 4 


4-(CH 2 ) 8 CH 3 


H 
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Table 18 (continued) 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 


1 


(CH 2 ) 2 OH 


(CH 2 ) 4 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 2 OH 


(CH 2 ) 4 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 2 OH 


(CH 2 ) 4 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 6 CH 3 


H 



NR'R 2 y 
(CH 2 ) m OR 3 



Table 19 



R1 

■ 1 


R2 

•n 


R3 
n 


m 
III 


Shi 

w 


z 


X 


Y 


H 


H 


H 


1 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


Ac 


H 


Ac 


1 


(CH 2 ) 3 OAc 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


Ac 


H 


Ac 


1 


(CH 2 ) 3 OAc 


(CH 2 ) 2 


4-CO(CH 2 ) 6 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-CO(CH 2 ) 6 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-CH(OH)(CH 2 ) 6 CH 3 


H 


H 


H 


H 


1 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-CH(NH 2 ) (CH 2 ) 6 CH 3 


H 


H 


H 

n 


n 




(OM 2 ) 3 UH 


(CH 2 ) 2 


A //*^LJ \ /Nil 

4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 3 OAc 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 3 OAc 


(CH 2 ) 2 


4-CO(CH 2 ) 8 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-CO(CH 2 ) 8 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 3 OAc 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 3 OAc 


(CH 2 ) 2 


4-CO(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-CO(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 12 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 13 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 3 


4-(CH 2 ) 6 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 3 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 3 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 4 


4-(CH 2 ) 5 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 4 


4-(CH2)7CH3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 4 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 5 CH 3 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 3 OAc 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


H 


Ac 


H 


Ac 




(CH 2 ) 3 OAc 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


3-OMe 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


3-OMe 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


3-OH 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 7 CH 3 


H 
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nfTr 2 x 

w -r z -GC 

(CH 2 ) m OR 3 



Table 20 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 


1 


(CH 2 ) 3 OH 


(CHo)o 


4-0-(CH 2 ) 8 CHo 


H 


Ac 


H 


Ac 


1 


(CH 2 ) 3 OAc 




4-0-(CHo) R CHo 


H 


Ac 


H 


Ac 


1 


(CHoUOAc 


(CHo)o 


4-0-(CHo) fl CH 3 


3-OMe 


H 


H 


H 


1 


(CH 2 ) 3 OH 


(CHn)o 


4-0-(CH 2 ) ft CHo 


3-OMe 


H 


H 


H 


1 


(CH 2 )oOH 


(CHo)o 


4-0-<CHp) fi CH q 


3-OH 


H 


H 


H 


1 


(CH 2 ) 3 OH 




4-0-(CH 2 )oCH 3 


H 


H 


H 


H 


1 


(CH 2 )oOH 


(Crlo)o 


4-0-(CH 9 ) 1ft CHo 


H 


Ac 


H 


Ac 


1 


(CH 2 )oOAc 


(vliolo 


4-0-(CHo) 1ft CHo 


H 


Ac 


H 


Ac 


1 


(CHo)oOAc 


(Uno)o 


4-0-(CHo) in CHo 


3-OMe 


H 


H 


H 


1 


(CH 2 ) 3 OH 




4-0(CH 9 ) in CHo 


3-OMe 


H 


H 


H 


1 


(CH 2 ) q OH 




4-0-(CH 2 ) in CH* 


3-OH 


H 


H 


H 


1 


(CH 2 ) 3 OH 


(CHo)o 


4-0-(CH 2 ) 11 CH 3 


H 


H 


H 


H 


•! 


(CH 2 ) 3 OH 




4-0-(CHo) 1 oCHa 


H 


H 


H 


H 


1 - 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 4 Ph 


H 


Ac 


H 


Ac 




(CH 2 ) 3 OAc 


(CH 2 ) 2 


4-0-(CH 2 ) 4 Ph 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 4 Ph 


3-OMe 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 4 Ph 


3-OH 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 5 Ph 


H 


H 


H 


H 




(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 6 Ph 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 6 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-CO(CH 2 ) 6 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-CH(OH)(CH 2 ) 6 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-CH(NH 2 )(CH 2 ) 6 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 12 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 13 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 3 


4-(CH 2 ) 6 CH 3 


H 



NR 1 R2 y 
(CH 2 ) m OR 3 
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Table 21 



Q1 
ri 1 


R2 


R3 


m 


w 


z 


X 


Y 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 3 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 3 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 4 


4-(CH 2 ) 5 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 4 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 4 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 5 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


3-OMe 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


3-OH 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 7 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 8 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 9 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-O-(CH 2 ) 10 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 11 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 12 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 4 Ph 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) s Ph 


H 


H 


H 


H 


2 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-0-(CH 2 ) 6 Ph 


H 


H 


H 


H 


3 


(CH 2 ) 2 OH 


(CH 2 ) 2 


4-(CH 2 ) 6 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 )2 


^CH^GHs 


H 


Ac 


H 


Ac 


2 


(CH 2 ) 3 OAc 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-CO(CH 2 ) 6 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-CH(OH)(CH 2 ) 6 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-CH(NH 2 )(CH 2 ) 6 CH 3 


H 


Boc 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-(CH 2 ) 12 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4.(0^), 3 CH 3 


H 



NR'R 2 y 

(CH 2 ) m OR 3 



Table 22 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 3 


4-(CH 2 ) 6 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 3 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 3 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 4 


4-(CH 2 ) 5 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 4 


4-(CH 2 ) 7 CH 3 


H 


H 


H 


H 


2 


(CH 2 ) 3 OH 


(CH 2 ) 4 


4-(CH 2 ) 9 CH 3 


H 
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Table 22 (continued) 



R 1 


R2 


R3 


m 


W 


z 


X 


Y 


H 


H 


H 


2 


'2/3 


l^ n 2/2 


h w V or, 2/5 v,/ri 3 


H i 
n 


H 


H 

1 1 


H 


2 


fChUUOH 
V^- ,r, 2/3 wri 


V v -' r, 2/2 


t u 2/6 3 


u 

n 


H 


H 


H 

9 9 


2 


fChUVOH 


V^' n 2/2 


4-0-fCH^«CH« 
*♦ \V n 2/6 v, ' n 3 


Q.f)Ma 
O WIVIO 


H 


H 

f l 


H 


2 




fn.H^~ 
V^ n 2/2 


■» ■ w^w n 2 '6 3 




H 


H 

9 9 


H 

9 9 


2 


\ v - /r, 2/3 v " /ri 


(CH„^« 


4«0«fCH„V.CH~ 


H 


H 


H 


H 


2 

Km 


\wn 2 ^ 3 v»/n 


fCH^ 
v^ ,n 2/2 


4-fWCH«^„nH« 


u 

n 


H 


H 

i • 


H 


2 


\ v -' n 2/3 un 




4-rwnH~w"iH~ 


H 

n 


H 

1 1 


H 

1 1 


H 


2 


\ x - /r, 2/3 wri 


Vv^n 2 / 2 


4-O-f f!H~^ ~f!H~ 


H 

r i 


H 


H 


H 


2 


\ v -' n 2^3 un 


^ n 2/2 




u 

n 


u 

ri 


H 


u 

n 


o 


\^ n 2i3 un 


v^ n 2J2 


4.rwr*H~\ .ph 


u 
n 


H 


u 

■ i 


H 


p 
c 


\ L ' n 2i3 un 


x v-/n 2 j 2 


4-fWCH~\.Ph 


H 

n 


H 

n 


H 


H 
1 1 


2 * 


\^ n 2i3 un 




4-O-fPH^ Ph 


U 

n 


u 

n 


n 


H 

n 


p 


/OH \ nu 


/pu \ 
l^ n 2)2 




LI 

n 


n 


H 


LI 

n 


•a 
o 


/pu \ OH 


/pu \ 


4./PH \ pu 

i-^n 2 /7L/ri 3 


u 
n 


u 
n 


u 
n 


u 

n 


Q 
O 


/ru \ OH 
v \^n 2 ; 3 \jn 


/pu \ 


4-OOfOH \ OH 


LJ 

n 


H 


H 


H 


3 


(CHo)oOH 




4-CH(OH)(CH?) fi CHo 


H 


H 


H 


H 


3 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-CH(NH 2 )(CH 2 ) 6 CH 3 


H 


H 


H 


H 


3 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


H 


H 


H 


H 


3 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


3-OMe 


H 


H 


H 


3 


(CH 2 ) 3 OH 


(CH 2 ) 2 


4-0(CH 2 ) 6 CH 3 


3-OH 


H 


H 


H 




H 


(CH 2 ) 2 


4-(CH 2 ) 6 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


Ac 


H 


H 




H 


(CH 2 ) 2 


4-(CH 2 )tCH 3 


H 


Ac 


H 


Ac 




H 


(CH 2 ) 2 


4-(CH 2 ) 7 CH 3 


H 


Ac 


H 


Ac 




H 


(CH 2 ) 2 


4-CO(CH 2 ) 6 CH 3 


H 



NR'R 2 x 
(CH 2 ) m OR 3 



Table 23 



R1 


R 2 


R3 


m 


W 


. Z 


X 


Y 


H 


H 


H 




H 


(CH 2 ) 2 


4-CO(CH 2 ) 6 CH 3 


H 


H 


H 


H 




H ' 


(CH 2 ) 2 


4-CH(OH)(CH 2 ) 6 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-CH(NH 2 )(CH 2 ) 6 CH 3 


H 


H 


H 


H 


. » 


H 


(CH 2 ) 2 


4-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


Ac 


H 


H 




H 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


Ac 


H 


Ac 




H 


(CH 2 ) 2 


4-(CH 2 ) 9 CH 3 


H 


Ac 


H 


Ac 




H 


(CH 2 ) 2 


4-CO(CH 2 ) 8 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 2 


^(CH^CHg 


H 


Ac 


H 


H 




H 


(CH 2 ) 2 


4-(CH 2 ) 11 CH 3 


H 


Ac 


H 


Ac 




H 


(CH 2 ) 2 




H 


Ac 


H 


Ac 




H 


(CH 2 ) 2 


4-CO(CH 2 ) 10 CH 3 


H 
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Table 23 (continued) 



FP 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 


— - — 


H 




\ 2'l2 3 


H 


H 


H 


H 


1 


H 


\ w 2/2 


V v " 2'lo 3 


H 


H 


H 


H 


1 


H 


\ 2*2 


\ 2/14 • 3 


H 


H 


H 


H 


1 


H 


\ w 1 *2'2 


4-(CHo) 1 eCHq 

-r \vi , 2'l5 3 


H 


H 


H 


H 


1 


H 


\ w ' '2' 2 


-r \w» '2/1 O "J 


H 


H 


H 


H 


1 


H 


\*~" '2/2 


4-(CHo) 17 CHo 

V WI , 2'l7 3 


H 


H 


H 


H 


1 


H 


V 2'2 


\ w " '2/18 3 


H 


H 


H 


H 


1 


H 




-r w \wi '2*5 '3 


H 


H 


H 


H 


1 


H 


\ w ' '2*2 




H 


Ac 


H 


Ac 


1 


H 


\ w ' '2/2 


4-0-(CHo) ft CHo 

-r w yv^i '2/6 '3 


H 


Ac 


H 


H 


! 


H 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


3-OMe 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


3-OH 


Ac 


H 


Ac 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 6 CH 3 


3-OMe 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 7 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 8 CH 3 


H 


Ac 


H 


Ac 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 8 CH 3 


H 


Ac 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 8 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 8 CH 3 


3-OMe 


Ac 


H 


Ac 




H 


(CH 2 ) 2 


4-0-(CH 2 ) e CH 3 


3-OMe 



(CH 2 ) m OR 3 



Table 24 



R1 


R2 


R3 


m 


W 


Z 


X 


Y 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 9 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-O-(CH 2 ) 10 CH 3 


H 


Ac 


H 


Ac 




H 


(CH 2 ) 2 


4-O-(CH 2 ) 10 CH 3 


H 


Ac 


H 


H 




H 


(CH 2 ) 2 


4-O-(CH 2 ) 10 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-O-(CH 2 ) 10 CH 3 


3-OMe 


Ac 


H 


Ac 




H 


(CH 2 ) 2 


4-0-(CH 2 )-j qCH 3 


3-OMe 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 11 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 12 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 4 Ph 


H 


Ac 


H 


Ac 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 4 Ph 


H 


Ac 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 4 Ph 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 4 Ph 


3-OMe 


Ac 


H 


Ac 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 4 Ph 


3-OMe 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-<CH 2 ) 5 Ph 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 6 Ph 


H 


H 


H 


H 




H 


(CH 2 ) 2 


4-0-(CH 2 ) 7 Ph 


H 


H 


H 


H 




H 


(CH 2 ) 3 


4-(CH 2 ) 6 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 3 


4-(CH 2 ) 8 CH 3 


H 
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Table 24 (continued) 



10 



15 



R 1 


R2 


R3 


m 


W 


z 


X 


Y 


H 


M 
■ i 


H 




H 


V WI1 2/3 


4-fCI-L^«CI-U 


H 


H 


H 


H 


1 


H 




** ^••2/5 v -' ri 3 


H 


u 

n 


H 


H 


1 


H 


\^ n 2'4 


4-fCH«UOH« 
h ^n 2 /7^n 3 . 


H 
■ l 


u 

n 


H 


H 




H 


1^^2/4 


h v v -' r, 2/9 on 3 . 


H 


H 


H 


H 




H 


(Crfo)in 


H 


H 


H 


H 


H 




H 


(CH 2 ) 13 


H 


H 


H 


H 


H 




H 


(CH 2 ) 3 


4-0-(CH 2 ) 4 CH 3 


H 


H 


H 


H 




H 


(CH 2 ) 3 


4-0-(CH 2 ) 5 CH 3 
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The compound of the present invention can be produced according to the following methods. 
[Method A] 

[0049] A compound of the formula (II) [hereinafter referred to as Compound (II)] 



30 



Lv 



(in 



35 



wherein Z, X and Y are as defined above. Lv is a leaving group widely employed in the field of organic synthetic 
chemistry, such as fluorine, chlorine, bromine, iodine, methanesulfonyloxy, p-toluenesulfonyloxyortrifluoromethanesul- 
fonyloxy, or when X or Y has a functional group (e.g. amino, hydroxy, oxo), the functional group may be protected if 
necessary; is condensed, in the presence of a base, with a compound of the formula (III) [hereinafter referred to as 
Compound (III)] 



40 



45 



< 



COOR* 



(III) 



COOR" 



wherein R c is lower alkyl, for example, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl; to give a compound of the 
formula (IV) [hereinafter referred to as Compound (IV)] 



50 



55 




(IV) 



wherein X, Y, Z and R c are as defined above; which is subjected to condensation with a compound of the formula (V) 
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[hereinafter referred to as Compound (V)] 



P 1 0(CH 2 ) n -Lv (V) 

wherein P 1 is a hydroxy-protecting group widely employed in the field of organic synthetic chemistry, such as acetyl 
benzoyl, benzyl, trimethylsilyl, tert-butyldimethylsilyl, tert-butyldiphenylsilyl, methoxymethyl, methoxyethoxymethyl or 
tetrahydropyranyl, and n and Lv are as defined above; in the presence of a base, to give a compound of the formula 
(VI) [hereinafter referred to as Compound (VI)] 



COOR c 

P'O-fCH^-C— Z ~\Q ( VI ) 

COOR c Y 

wherein X, Y, Z, R c , n and P 1 are as difined above. The ester compound obtained is then subjected to hydrolysis and 
the Curtius rearrangement reaction, to give a compound of the formula (VII) [hereinafter referred to as Compound (VII)] 

NHCOOR d x 
P 1 0-(CH2) n -C— 2— ( VII ) 

COOR c Y 



wherein R d is alkyl group or aralkyl group, for example, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, benzyl, and 
X, Y, Z, R c , n and P 1 are as defined above; which is subjected to reduction of ester and protection/ deprotection, if 
necessary, to give compound(s) of the formula (Vlll-a) and/or (Vlll-b) [hereinafter referred to as Compound (Vlll-a) 
and/or (Vlll-b)] 



o 



R 1 (CHgJn-QR 4 



/^N' R1 

CH 2 OR 3 \ T 

( Vlll-a ) ( VHI-b ) 

wherein X, Y, Z, R 1 , R 3 , R 4 and n are as defined above; followed by treatment with an alkali and protection/deprotection, 
if necessary, to give a compound of the formula (1-1) [hereinafter referred to as Compound (1-1)] 
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NR 1 R 2 x 

R 4 0-(CH2)„-C— Z— <(/^ ( M ) 

CH 2 OR 3 Y 



wherein X, Y, Z, R 1 t R 2 , R 3 , R 4 and n are as defined above. 

[0050] Examples of the base to be used in the condensation of Compound (II) and Compound (III) include sodium 
methoxide, sodium ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, lithium hexamethyldisila- 
zane, diisopropylethylamine and 1 , 8-diazabicyclo-[4.3.0]undec-5-ene. 

[0051] Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0052] The condensation generally proceeds at a temperature of from -20°C to 1 50°C and a lower or higher tem- 
perature than said temperature range may be selected on demand. 

[0053] The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0054] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 

group on demand, the Compound (IV) can be purified by a method known in the field of organic synthetic chemistry, 

such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

[0055] The condensation of the second process in the present method is carried out under the above-mentioned 

conditions. 

[0056] Examples of the base to be used in the hydrolysis of Compound (VI) include sodium hydroxide, potassium 
hydroxide, lithium hydroxide and barium hydroxide. 

[0057] Examples of the organic solvent to be used in hydrolysis include methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran, ethylene glycol dimethyl ether, dimethylformamide and dimethyl sulfoxide, and a mixed solvent with water 
thereof can be used if necessary. 

[0058] The hydrolysis generally proceeds at a temperature of from -20°C to 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0059] The hydrolysis is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

[0060] After the hydrolysis is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0061] Examples of the base to be used in the Curtius rearrangement reaction include honig base such as triethyl- 
amine or diisopropylethylamine, provided that carboxylic acid in the reaction substrate form a salt, none of the afore- 
mentioned base need to be used. 

[0062] Examples of the activating agent to be used in the Curtius rearrangement reaction include methyl chlorofor- 
mate, ethyl chloroformate, isopropyl chloroformate, isobutyl chloroformate and phenyl chloroformate. 
[0063] Examples of the azidation agent to be used in the Curtius rearrangement reaction include sodium azide and 
diphenylphosphoric azide, provided that diphenylphosphoric azide is used, both the aforementioned base and activat- 
ing agent are not necessary to employ. 

[0064] The solvent to be used in the Curtius rearrangement reaction is preferably non-protonic solvent at the first 
half of the reaction and is exemplified by tetrahydrofuran, acetone, diethyl ether, ethylene glycol dimethyl ether, dimeth- 
ylformamide, dimethyl sulfoxide, dioxane, metylene chloride, chloroform, dichloroethane and acetonitrile, and is ex- 
emplified, at the latter half of the reaction, by methanol, ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl ether, eth- 
ylene glycol dimethyl ether, dimethyl-formamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene 
chloride, chloroform, dichloroethane, acetonitrile and benzyl alcohol. 

[0065] The Curtius rearrangement reaction generally proceeds at a temperature of from -20°C to 1 50°C and a lower 
or higher temperature than said temperature range may be selected on demand. 

[0066] The Curtius rearrangement reaction is generally carried out for 30 minutes to 1 0 hours and a longer or shorter 
reaction period than the indicated period may be selected on demand. 

[0067] After the Curtius rearrangement reaction is carried out under the above-mentioned conditions or after remov- 
ing the protecting group on demand, the objective compound can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 
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resin. 

[0068] Examples of the reducing agent in the reduction of ester include metallic reducing reagent such as diborane, 
sodium borohydride, lithium borohydride or lithium alminum hydride. 

[0069] Examples of the organic solvent to be used in the reduction include methanol, ethanol, tert-butyl alcohol, 
5 tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether. 

[0070] The reduction generally proceeds at a temperature of from -1 00°C tp; 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0071] The reduction is generally carried out for 30 minutes to 1 0 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

10 [0072] After the reduction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0073] Examples of the alkali to be used in the alkaline treatment of Compound (Vlll-a) and/or (Vlll-b) include sodium 
hydroxide and potassium hydroxide. 

15 [0074] Examples of the solvent to be used in the present reaction include methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, water and a mixture thereof. 

[0075] The reaction generally proceeds at a temperature of from 50°C to the refluxing temperature of the solvent to 

be used and a lower or higher temperature than said temperature range may be selected on demand. 

[0076] The reaction is generally carried out for 30 minutes to 12 hours and a longer or shorter reaction period than 

20 the indicated period may be selected on demand. 

[0077] After the reaction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. . 
[0078] In the present method, Compound (1-1) also can be produced directly without through Compound (VII) to 

25 Compound (Vlll-a) and/or (Vlll-b). 

[Method B] 

[0079] The Compound (VI) in Method A also can be produced according to the following method. 
30 [0080] Namely, Compound (III) and Compound (V) are condensed in the presence of a base to give a compound of 
the formula (IX) [hereinafter referred to as Compound (IX)] 

« 

35 COOR c 

P 1 0-(CH2) n -CH (IX) 

COOR c 

40 

wherein R c , P 1 and n are as defined above; which is subjected to condensation, in the presence of a base, with Com- 
pound (II) to give Compound (VI). Each condensation reaction in the present method is also carried out under the same 
conditions of the condensation in Method A. 

45 

[Method C] 

[0081] Compound (VI) to be produced according to Method A is deprotected selectively and is then treated with an 
acid or a base to give a compound of the formula (X) [hereinafter referred to as Compound (X)] 

50 

X 

(X) 

Y 



55 



COOFT 
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wherein X, Y, Z, R c and n are as defined above; which is subjected to hydrolysis and then Curtius rearrangement 
reaction, and is further protected /deprotected, if necessary, to give a compound of the formula (XI) [hereinafter referred 
to as Compound (XI)] 




(XI) 



15 wherein X, Y, Z t R 1 , R 2 and n are as defined above; which is subjected to reduction and is protected/deprotected, if 
necessary, to give Compound (1-1). 

[0082] Examples of the base to be used in the hydrolysis include sodium hydroxide, potassium hydroxide, lithium 
hydroxide and barium hydroxide. 

[0083] Examples of the solvent to be used in the hydrolysis include water, methanol, ethanol, tert-butyl alcohol, 
20 tetrahydrofuran, ethylene glycol dimethyl ether, dimethylformamide and dimethyl sulfoxide. 

[0084] The hydrolysis generally proceeds at a temperature of from -20°C to 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0085] The hydrolysis is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period than 
the indicated period may be selected on demand. 
25 [0086] After the reaction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0087] Examples of the base to be used in the Curtius rearrangement reaction include honig base such as triethyl- 
amine or diisopropylethylamine, provided that carboxylic acid in the reaction substrate form a salt, none of the afore- 
30 mentioned base need to be used. 

[0088] Examples of the activating agent to be used in the Curtius rearrangement reaction include methyl chlorofor- 
mate, ethyl chloroformate, isopropyl chloroformate, isobutyl chloroformate and phenyl chloroformate. 
[0089] Examples of the azidation agent to be used in the Curtius rearrangement reaction include sodium azide and 
diphenylphosphoric azide, provided that diphenylphosphoric azide is used, both the aforementioned base and activat- 
es ing agent are not necessary to employ. 

[0090] The solvent to be used in the Curtius rearrangement reaction is preferably non-protonic solvent at the first 
half of the reaction and is exemplified by tetrahydrofuran, acetone, diethyl ether, ethylene glycol dimethyl ether, dimeth- 
ylformamide, dimethyl sulfoxide, dioxane, metylene chloride, chloroform, dichloroethane and acetonitrile, and is ex- 
emplified, at the latter half of the reaction, by methanol, ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl ether, eth- 
40 ylene glycol dimethyl ether, dimethyl-formamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene 
chloride, chloroform, dichloroethane, acetonitrile and benzyl alcohol. 

[0091] The Curtius rearrangement reaction generally proceeds at a temperature of from -20°C to 150°C and a lower 
or higher temperature than said temperature range may be selected on demand. 

[0092] The Curtius rearrangement reaction is generally carried out for 30 minutes to 10 hours and the longer or 
45 shorter reaction period than a indicated period may be selected on demand. 

[0093] After the Curtius rearrangement reaction is carried out under the above-mentioned conditions or after remov- 
ing the protecting group on demand, the objective compound can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 
resin. 

50 [0094] Examples of the reducing agent in the reduction include metallic reducing reagent such as diborane, sodium 
borohydride, lithium borohydride or lithium alminum hydride. 

[0095] Examples of the organic solvent to be used in the reduction include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether 

[0096] The reduction generally proceeds at a temperature of from -1 00°C to 80°C and a lower or higher temperature 
55 than said temperature range may be selected on demand. 

[0097] The reduction is generally carried out for 30 minutes to 1 0 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

[0098] After the reduction is carried out under the above-mentioned conditions or after removing the protecting group 
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on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

[method D] 

[0099] Compound (XI) in Method C also can be produced according to the following method. 
[0100] Namely, a compound of the formula (Xll-a) [hereinafter referred to as Compound (Xll-a)] 




( XII-a ) 



wherein n is as defined above; and benzophenoneimine are condensed to give a compound of the formula (Xll-b) 
[hereinafter referred to as Compound (Xll-b)] 




( XII-b ) 



wherein Ph is phenyl and n is as defined above; and Compound (Xll-b) and Compound (II) are condensed, in the 
presence of a base, to give a compound of the formula (XIII) [hereinafter referred to as Compound (XIII)] 




(XIII) 



45 

wherein X, Y, Z, Ph and n are as defined above; which is subjected to hydrolysis and protection/deprotection, if nec- 
essary, to give Compound (XI). 

[0101] Examples of the organic solvent to be used in the condensation with benzophenoneimine include methanol, 
ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethyl-formamide, dimethyl 
so sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0102] The condensation generally proceeds at a temperature of from -20°C to 50°C and a lower or higher temper- 
ature than said temperature range may be selected on demand. 

[0103] The condensation is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction period 
than the indicated period may be selected on demand. 
55 [0104] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0105] Examples of the base to be used in the condensation with Compound (II) include sodium methoxide, sodium 
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ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, lithium hexamethyldisilazane, diisopropylethyl- 
amine and 1, 8-diazabicyclo[4.3.0]undec-5-ene. 

[0106] Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0107] The condensation generally proceeds at a temperature of from -100°C to 150°C and a lower or higher tem- 
perature than said temperature range may be selected on demand. 

[0108] The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0109] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0110] Examples of the reagent to be used in the hydrolysis include hydrochloric acid, sulfuric acid, acetic acid and 
trifluoroacetic acid. 

[0111] Examples of the solvent to be used in the hydrolysis include water, methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, ethylene glycol dimethyl ether, dimethylformamide and dimethyl sulfoxide. 

[01 1 2] The hydrolysis generally proceeds at a temperature of from -20°C to 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0113] The hydrolysis is generally carried out for 30 minutes to 5 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

[0114] After the hydrolysis is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

[Method E] 

[0115] A compound of the formula (XIV) [hereinafter referred as to Compound (XIV)] 

COOR c 
I 

W a -CH (XIV) 
I 

COOR c 



wherein W a is a straight- or branched chain alkyl having 1 to 6 carbon atoms; a straight- or branched chain alkenyl 
having 2 to 6 carbon atoms; a straight- or branched chain alkynyl having 2 to 6 carbon atoms; a phenyl which may be 
substituted by hydroxy; or a straight- or branched chain C1-C6 alkyl substituted by 1 to 3 substituents selected from 
the group consisting of a halogen, a cycloalkyl and a phenyl which may be substituted by hydroxy, R° is as defined 
above, when W a has hydroxy, the hydroxy may be protected if necessary; is condensed, in the presence of a base, 
with Compound (II) to give a compound of the formula (XV) [hereinafter referred as to Compound (XV)] 

COOR c X 

w *-?-~(31 (xv) 

COOR c 

* * 

wherein W 3 , X, Y, 2 and R c are as defined above; which is hydrolyzed, followed by Curtius rearrangement reaction to 
give a compound of the formula (XVI) [hereinafter referred as to Compound (XVI)] 
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w a -c— Z-^^ (XVI) 

COOR c Y 

wherein W a , X, Y, Z, R c and R d are as defined above. The ester compound obtained is reduced and subjected to 
protection/deprotection, if necessary, to give a compound of the formula (XVII) [hereinafter referred as to Compound 
(XVII)] 



R 1 W a 
\ I 
N 



'Y 



25 wherein W a , X, Y, 2 and R 1 are as defined above; followed by treatment with an alkali and protection/deprotection, if 
necessary, to give a compound of the formula (I-2) [hereinafter referred as to Compound (I-2)] 



NR^ 2 




(1-2) 



CH 2 OR 3 



wherein W a , X, Y, Z, R 1 , R 2 and R 3 are as defined above. 

[0116] Examples of the base to be used in the condensation with Compound (II) include sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, lithium hexamethyldisilazane, diisopropylethyl- 
40 amine and 1 t 8-diazabicyclo[4.3.0]undec-5-ene. 

[01 1 7] Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0118] The condensation generally proceeds at a temperature of from -20°C to 150°C and a lower or higher tem- 
45 perature than said temperature range may be selected on demand. 

[0119] The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0120] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
so such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

[0121] Examples of the base to be used in the hydrolysis of Compound (XV) include sodium hydroxide, potassium 
hydroxide, lithium hydroxide and barium hydroxide. 

[0122] Examples of the organic solvent to be used in hydrolysis include methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran, ethylene glycol dimethyl ether, dimethylformamide and dimethylsulfoxide, and a mixed solvent with water 
55 thereof can be used if necessary. 

[0123] The hydrolysis generally proceeds at a temperature of from -20°C to 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0124] The hydrolysis is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period than 



46 



EP 0 778 263 B1 



the indicated period may be selected on demand. 

[0125] After the hydrolysis is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0126] Examples of the base to be used in the Curtius rearrangement reaction include honig base such as triethyl- 
amine or diisopropylethylamine, provided that carboxylic acid in the reaction substrate form a salt, none of the afore- 
mentioned base need to be used. 

[0127] Examples of the activating agent to be used in the Curtius rearrangement reaction include methyl chlorofor- 
mate, ethyl chloroformate, isopropyl chloroformate, isobutyl chloroformate and phenyl chloroformate. 
[0128] Examples of the azidation agent to be used in the Curtius rearrangement reaction include sodium azide and 
diphenylphosphoric azide, provided that diphenylphosphoric azide is used, both the aforementioned base and activat- 
ing agent are not necessary to employ. . 

[0129] Examples of the solvent to be used in the Curtius rearrangement reaction is preferably non-protonic solvent 
at the first half of the reaction and is exemplified by tetrahydrofuran, acetone, diethyl ether, ethylene glycol dimethyl 
ether, dimethylformamide, dimethyl sulfoxide, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile, 
and is exemplified, at the latter half of the reaction, by methanol, ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl 
ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, meth- 
ylene chloride, chloroform, dichloroethane, acetonitrile and benzyl alcohol. 

[0130] The Curtius rearrangement reaction generally proceeds at a temperature of from -20°C to 150°C and a lower 
or higher temperature than said temperature range may be selected on demand. 

[0131] The Curtius rearrangement reaction is generally carried out for 30 minutes to 10 hours and a longer or shorter 
reaction period than the indicated period may be selected on demand. 

[0132] After the Curtius rearrangement reaction is carried out under the above-mentioned conditions or after remov- 
ing the protecting group on demand, the objective compound can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 
resin. 

[0133] Examples of the reducing agent to be used in the reduction of Compound (XVI) include metallic reducing 
reagent such as sodium borohydride, lithium borohydride or alminum hydride. 

[0134] Examples of the organic solvent to be used in the reduction include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether. 

[0135] The reduction generally proceeds at a temperature of from -20 °C to 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0136] The reduction is generally carried out for 30 minutes to 10 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

[01 37] After the reduction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0138] Examples of the alkali to be used in the alkaline treatment of Compound (XVII) include sodium hydroxide and 
potassium hydroxide. 

[01 39] Examples of the organic solvent to be used in the present reaction include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, water and a mixture thereof. 

[0140] The present reaction generally proceeds at a temperature of from 50°C to the refluxing temperature of the 
solvent to be used and a lower or higher temperature than said temperature range may be selected on demand. 
[0141] The present reaction is generally carried out for 30 minutes to 1 2 hours and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[01 42] After the reduction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0143] In the present method, Compound (I-2) also can be produced directly from Compound (XVI) without through 
Compound (XVII). 

* 

[Method F] 

[0144] Compound (XIV) also can be produced according to the following method. 

[0145] Namely, a compound of the formula (XVIII) [hereinafter referred to as Compound (XVIII)] 
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W a — Lv (XVIII) 

wherein W a and Lv are as defined above; and Compound (III) are condensed in the presence of a base, to give Com- 
5 pound (XIV). 

[01 46] Examples of the base to be used in the condensation of Compound (XVIII) and Compound (III) include sodium 
methoxide, sodium ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, lithium hexamethyldisila- 
zane, diisopropylethylamine and 1 , 8-diazabicyclo[4.3.0]undec-5-ene. 

[0147] Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl alcohol, 
10 tetrahydrof uran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0148] The condensation generally proceeds at a temperature of from -20°C to 150°C and a lower or higher tem- 
perature than said temperature range may be selected on demand. 

[0149] The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 
15 than the indicated period may be selected on demand. 

[0150] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

20 [Method G] 

[0151] Compound (XV) in Method F also can be produced according to the following method. 

[0152] Namely, Compound (IV) and Compound (XVIII) are condensed in the presence of a base to give'Compound 

(XV). 

25 [0153] Examples of the base to be used in the condensation of Compound (IV) and Compound (XVIII) include sodium 
methoxide, sodium ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, lithium hexamethyldisila- 
zane, diisopropylethylamine and 1 , 8-diazabicyclo-[4.3.0]undec-5-ene. 

[0154] Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
30 xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0155] The condensation generally proceeds at a temperature of from -20°C to 150°C and a lower or higher tem- 
perature than said temperature range may be selected on demand. 

[0156] The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 
than the indicated period may be selected on demand. 
35 [0157] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 



[Method H] 

[01 58] A compound of the formula (XIX) [hereinafter referred to as Compound (XIX)] 



NHP 2 



R c OCO— CH ( XIX ) 



55 



COOFT 

wherein P 2 is an amino-protecting group widely employed in the field of organic synthetic chemistry, such as acetyl, 
benzoyl, benzyl, tert-butoxycarbonyl or benzyloxycarbonyl, R c is as defined above; and Compound (II) are condensed 
in the presence of a base to give a compound of the formula (XX) [hereinafter referred to as Compound (XX)] 
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15 



20 



NHP 2 




R c OCO— C— Z— ( x ^ : (XX) 



10 wherein X, Y, Z, P 2 and R c are as defined above; which is subjected to hydrolysis and then decarboxylation at the 
same time, followed by protection /deprotection, if necessary, to give a compound of the formula (XXI) [hereinafter 
referred to as Compound (XXI)] 




R e OCO— C— Z— <v ^ (XXI) 



wherein R e is hydrogen or an carboxyl-protecting group widely employed in the field of organic synthetic chemistry, 
such as methyl, ethyl, tert-butyl or benzyl, and X, Y, Z, R 1 and R 2 are as defined above; the carboxyl compound obtained 
is reduced and then subjected to protection/deprotection, if necessary, to give a compound of the formula (I-3) [here- 
25 inafter referred to as Compound (I-3)] 

NR 1 R 2 




35 wherein X, Y, Z, R\ R 2 and R 3 are as defined above. 

[0159] Examples of the base to be used in the condensation with Compound (II) include sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, lithium hexamethyldisilazane, diisopropylethyl- 
amine and 1, 8-diazabicyclo [4.3.0]undec-5-ene. 

[0160] Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl alcohol, 
40 tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0161] The condensation generally proceeds at a temperature of from -20°C to 150°C and a lower or higher tem- 
perature than said temperature range may be selected on demand. 

[0162] The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 

*5 than the indicated period may be selected on demand. 

[0163] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 
. group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0164] Examples of the reagent to be used in the hydrolysis and decarboxylation of Compound (XX) include hydro- 

50 chloric acid, sulfuric acid, acetic acid and trifluoroacetic acid. 

[0165] Examples of the solvent to be used in hydrolysis and decarboxylation include water, methanol, ethanol, tert- 
butyl alcohol, tetrahydrofuran, ethylene glycol dimethyl ether, dimethylformamide and dimethyl sulfoxide. 
[01 66] The hydrolysis and decarboxylation generally proceeds at a temperature of from -20°C to 1 50°C and a lower 
or higher temperature than said temperature range may be selected on demand. 

55 [0167] The hydrolysis and decarboxylation is generally carried out for 30 minutes to 2 days and a longer or shorter 
reaction period than the indicated period may be selected on demand. 

[01 68] After the hydrolysis and decarboxylation is carried out under the above-mentioned conditions or after removing 
the protecting group on demand, the objective compound can be purified by a method known in the field of organic 
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synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 
resin. 

[0169] Examples of the reducing agent to be used in the reduction of Compound (XXI) include borane, metallic 
reducing reagent such as sodium borohydride, lithium borohydride and lithium alminum hydride. 
5 [0170] Examples of the organic solvent to be used in the reduction include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether. 

[0171] The reduction generally proceeds at a temperature of from -20 °C to 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0172] The reduction is generally carried out for 30 minutes to 10 hours and a longer or shorter reaction period than 
10 the indicated period may be selected on demand. 

[01 73] After the reduction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

15 [Method I] 

[0174] A compound of the formula (XXII) [hereinafter referred to as Compound (XXII)] 




wherein Met is a metal widely employed in the field of organic synthetic chemistry, such as lithium, magnesium chloride, 
magnesium bromide, magnesium iodide, copper, lithium copper and nickel, j is an integer of 1 to 3 f X, Y and Z are as 
30 defined above, or when X or Y has a functional group (e.g. amino, hydroxy, oxo), the functional group may be protected 
if necessary; is subjected to addition with a compound of the formula (XXIII) [hereinafter referred to as Compound 
(XXIII)] 



35 



40 




wherein R f and R9 are a lower alkyl (e.g. methyl, ethyl, propyl, isopropyl, butyl) and R f and R9 may together form an 
45 alkylene (e.g. ethylene, propylene), m 1 and n are as defined above; to give a compound of the formula (XXIV) [here- 
inafter referred to as Compound (XXIV)] 



50 
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wherein R', R9, X, Y, Z, m 1 and n are as defined above; which is subjected to Ritter reaction and then hydrolysis to 
give a compound of the formula (XXV) [hereinafter referred to as Compound (XXV)] 



NHP 
I 

C 



wherein P 4 is an acyl such as formyl, acetyl or benzoyl, and X, Y, Z, m 1 and n are as defined above; followed by Baeyer- 
Villiger reaction and then protection /deprotectioh, if necessary, to give a compound of the formula (XXVI) [hereinafter 
referred to as Compound (XXVI)] 



NR*R 2 v 



c r z ~\ ^ 
( (L (> U, < > 



wherein X, Y, Z, R 1 , R 2 , m 1 and n are as defined above; and Compound (XXVI) is reduced and then subjected to 
protection/deprotection, if necessary, to give a compound of the formula (1-4) [hereinafter referred to as Compound (1-4)] 



R 4 0(CH2> n — C 




(CHaUOR 3 



wherein X, Y, Z, R 1 , R 2 , R 3 , R 4 , m and n are as defined above. 

[0175] Examples of the organic solvent to be used in the addition with Compound (XXIII) include tetrahydrofuran, 
diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, 
methylene chloride, chloroform and dichloroethane. 

[0176] The addition generally proceeds at a temperature of from -20°C to 1 00°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0177] The addtion is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period than the 
indicated period may be selected on demand. 

[0178] After the addition is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0179] Examples of the reagent to be used in the Ritter reaction of Compound (XXIV) include hydrogen cyanide, 
acetonitrile and benzonitrile. 

[0180] Examples of the organic solvent to be used in the Ritter reaction include acetic acid, tetrahydrofuran, diethyl 
ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, meth- 
ylene chloride, chloroform and dichloroethane. 

[0181] Examples of the acid catalyst to be used in the Ritter reaction include a strong acid such as sulfuric acid or 
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trifluoroacetic acid. 

[0182] The Ritter reaction generally proceeds at a temperature of from -20°C to 80°C and a lower or higher temper- 
ature than said temperature range may be selected on demand. 

[0183] The Ritter reaction is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction period 

s than the indicated period may be selected on demand. 

[0184] After the Ritter reaction is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0185] Examples of the reagent to be used in the hydrolysis include hydrochloric acid, sulfuric acid, acetic acid and 

10 trifluoroacetic acid. 

[0186] Examples of the solvent to be used in the hydrolysis include water, methanol, ethanol, isopropyl alcohol, tert- 
butyl alcohol, acetone, tetrahydrofuran, ethylene glycol dimethyl ether, dimethylformamide and dimethyl sulfoxide. 
[01 87] The hydrolysis generally proceeds at a temperature of from -20°C to 1 00°C and a lower or higher temperature 
than said temperature range may be selected on demand. 
15 [0188] The condensation is generally carried out for 30 minutes to 5 hours and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0189] After the hydrolysis is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
20 [0190] Examples of the oxidizing agent to be used in the Baeyer-Villiger reaction of Compound (XXV) include per- 
acetic acid, hydrogen peroxide and metachloroperbenzoic acid. 

[0191] Examples of the organic solvent to be used in the Baeyer-Villiger reaction include tetrahydrofuran, diethyl 
ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, meth- 
ylene chloride, chloroform, carbon tetrachloride and dichloroethane. 
25 [01 92] The Baeyer-Villiger reaction generally proceeds at a temperature of from 0°C to 1 00°C and a lower or higher 
temperature than said temperature range may be selected on demand. 

[01 93] The Baeyer-Villiger reaction is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction 
period than the indicated period may be selected on demand. 

[0194] After the Baeyer-Villiger reaction is carried out under the above-mentioned conditions or after removing the 
30 protecting group on demand, the objective compound can be purified by a method known in the field of organic synthetic 

chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

[0195] Examples of the reducing agent to be used in the reduction of Compound (XXVI) include borane, metallic 

reducing reagent such as sodium borohydride, lithium borohydride or lithium alminum hydride. 

[0196] Examples of the solvent to be used in the reduction include water, methanol, ethanol, isopropyl alcohol, tert- 
35 butyl alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether. 

[0197] The reduction generally proceeds at a temperature of from -1 00°C to 80°C and a lower or higher temperature 

than said temperature range may be selected on demand. 

[0198] The reduction is generally carried out for 30 minutes to 1 0 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 
40 [01 99] After the reduction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
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[Method J] 

[0200] Compound (I-4) also can be produced according to the following method. 

[0201] Namely, a compound of the formula (XXVII) [hereinafter referred to as Compound (XXVII)] 



55 



(XXVII) 



wherein m 1 and n are as defined above; is subjected to addition with Compound (XXII) to give a compound of the 
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formula (XXVIII) [hereinafter referred to as Compound (XXVIII)] 




OH x 



i r=><" 

Y ( XXVIII ) 



or* 



wherein X, Y, Z, m 1 and n are as defined above; which is subjected to Ritter reaction to give a compound of the formula 
(XXIX) [hereinafter referred to as Compound (XXIX)] 




(XXIX) 



wherein X, Y, Z, P 4 , m 1 and n are as defined above; the double bond in the compound obtained is subjected to oxidative 
cleavage reaction and then reduction and/or protection/deprotection, if necessary, to give Compound (I-4). 
[0202] Examples of the organic solvent to be used in the addition with Compound (XXII) include tetrahydrofuran, 
30 diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, 
methylene chloride, chloroform and dichloroethane. 

[0203] The addition generally proceeds at a temperature of from -20°C to 1 00°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0204] The addition is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period than the ^ 

35 indicated period may be selected on demand. 

[0205] After the addition is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0206] Examples of the reagent to be used in the Ritter reaction of Compound (XXVIII) include hydrogen cyanide, 

40 acetonitrile and benzonitrile. 

[0207] Examples of the organic solvent to be used in the Ritter reaction include acetic acid, tetrahydrofuran, diethyl 
ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, meth- 
ylene chloride, chloroform and dichloroethane. 

[0208] Examples of the acid catalyst to be used in the Ritter reaction include a strong acid such as sulfuric acid or 
45 trifluoroacetic acid. 

[0209] The Ritter reaction generally proceeds at a temperature of from -20°C to 80°C and a lower or higher temper- 
ature than said temperature range may be selected on demand. 

[0210] The Ritter reaction is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

50 [021 1 ] After the Ritter reaction is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0212] Examples of the reagent to be used in the oxidative cleavage reaction of Compound (XXIX) include ozone, 
potassium permanganate, osumic acid-sodium metaperiodate and osumic acid-lead tetraacetate. 

55 [0213] Examples of the solvent to be used in the oxidative cleavage reaction include water, methanol, ethanol, iso- 
propyl alcohol, tert-butyl alcohol, acetone, acetic acid, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, 
ethyl acetate, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chloro- 
form, dichloroethane and pyridine. 
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[0214] The oxidative cleavage reaction generally proceeds at a temperature of from -1 00°C to 80°C and a lower or 
higher temperature than said temperature range may be selected on demand. 

[0215] The oxidative cleavage reaction is generally carried out for 30 minutes to 24 hours and a longer or shorter 
reaction period than the indicated period may be selected on demand. 
5 [0216] After the oxidative cleavage reaction is carried out under the above-mentioned conditions or after removing 
the protecting group on demand, the objective compound can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 
resin. 

10 [Method K] 

[0217] A compound of the formula (XXX) [hereinafter referred to as Compound (XXX)] 



15 



20 



30 



NHR 1 




W-C— Z ^ ^ (XXX) 

(CH2) m OR 3 



2S wherein W, X, Y, Z, R 1 , R 3 and m are as defined above, is divided into an optically active isomer thereof and, if necessary, 
is subjected to protection/ deprotection to give a compound of the formula (XXX-a) or (XXX-b) 




NHR 1 




(CH2) m OR 3 (CHaUOR 3 
( XXX-a ) ( XXX-b ) 

40 wherein W, X, Y, Z, R 1 , R 3 and m are as defined above. 

[0218] A method dividing into an optically active isomer is inclusive of the following methods: (1) a salt, an ester or 
an acid amide of Compound (XXX) is formed with an optically active acid such as (+)- or (-)-tartaric acid, (+)- or (-)- 
mandelic acid, (+)- or (-)-malic acid, (+)- or (-)-dibenzoyltartaric acid, (+)-or (-)-aspartic acid, (S)- or (R)-1-phe- 
nylethanesulfonic acid, (+)- or (-)-IO-camphorsulfonic acid or (S)- or (R)- a -methoxy- a -trifluoromethylphenyl-acetic 

45 acid, and is subjected to recrystallization or chromatography; (2) Compound (XXX) is directly subjected to high per- 
formance liquid chromatography using a chiral carrier [e.g. CROWNPAK CR (trademark, Daicel Chemical Industries); 
or (3) Compound (XXX) is subjected to N-acylation with 3, 5-dinitrobenzoyl chloride etc. and then is subjected to high 
performance liquid chromatography using a chiral carrier [e.g. CHIRALCEL OD (trademark, Daicel Chemical Indus- 
tries), CHIRALCEL OG (trademark, Daicel Chemical Industries), CHIRALCEL OF (trademark, Daicel Chemical Indus- 

so tries)]. 

[021 9] After the reaction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the object compound can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

55 [Method L] 

[0220] Compound (I-3) also can be produced according to the following method. 

[0221] Namely, a compound of the formula (XXXI) [hereinafter referred to as Compound (XXXI)] derived from an 
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amino acid: serine or an ester thereof 



CH 2 OH 

P 2 HN— C— COOR c (XXXI) 
H 

10 wherein R c and P 2 are as defined above; is reacted, in the presence of an acid catalyst, with 2, 2-dimethoxypropane 
to give a compound of the formula [hereinafter referred to as Compound (XXXII)] 




COOFT 
CH 



J 



(XXXII) 



wherein R° and P 2 are as defined above. The carboxyl acid or ester of the compound obtained is reduced to give a 
compound of the formula (XXXIII) [hereinafter referred to as Compound (XXXIII)] 



^ CHO 



KJ 



I 

CH 

(XXXIII) 



wherein P 2 is as defined above; which is condensed, in the presence of a base, with a compound of the formula (XXXIV) 
[hereinafter referred to as compound (XXXIV)] 




Ph 3 P— CH 2 Z B -X x (xxxiv) 

Hal® 



wherein Hal is a halogen such as chlorine, bromine or iodine, Zq is a single bond or a straight-chain alkyiene having 
carbon atoms in the number of (q-1), X and Y are as defined above; to give a compound of the formula (XXXV) [here- 
inafter referred to as Compound (XXXV) J 
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5 




(XXXV) 



10 



wherein X, Y, Z B and P 2 are as defined above; and Compound (XXXV) is reduced to give a compound of the formula 
(XXXVI) [hereinafter referred to as Compound (XXXVI)] 



25 wherein X, Y t 2 B and P 2 are as defined above; which is subjected to protectton/deprotection to give a compound of the 
formula (I-3). 

[0222] Compound (XXXI) can be produced according to a method widely employed in the field of organic synthetic 
chemistry such as reacting serine or an ester thereof with acetyl chloride, benzoyl chloride, di-tert-butyl oxalate or 
benzyl chloroformate etc. 

30 [0223] Examples of the acid catalyst using in the production of Compound (XXXII) include p-toluenesulfonic acid 
and borone trifluoride ether complex. 

[0224] Examples of the organic solvent to be used in the present reaction include tetrahydrofuran, diethyl ether, 
dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, dichlo- 
roethane and acetonitrile. 

35 [0225] The present reaction generally proceeds at a temperature of from room temperature to 80°C and a lower or 
higher temperature than said temperature range may be selected on demand. 

[0226] The present reaction is generally carried out for 5 hours to 24 hours and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0227] After the reaction is carried out under the above-mentioned conditions or after removing the protecting group 
40 on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 

such as solvent extraction, recrystatlization, chromatography or a method using an ion exchange resin. 

[0228] The reduction of the carboxylic acid or ester can be carried out according to (1) a method using a reducing 

agent such as diisobutyl aluminum hydride or lithium aluminum hydride, (2) a method using reducing agent such as 

lithium aluminum hydride, sodium aluminum bis(2-methoxyethoxy) hydride, lithium aluminum trimethoxy hydride or 
45 lithium aluminum triethoxy hydride after amidation using ammonia or N, O-dimethylhydroxylamine. When an reduction 

isomer obtained is an alcohol, the alcohol can be oxidated to give the aldehyde using Swern oxidation or pyridinium 

chlorochromate (PCC) oxidation. 

[0229] Examples of the organic solvent to be used in the reduction include hexane, benzene, toluene, methylene 
chloride, tetrahydrofuran and diethyl ether. 
50 [0230] The reduction generally proceeds at a temperature of from -78°C to 1 00°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0231] The reduction is generally carried out for 5 hours to 24 hours and a longer or shorter reaction period than the 
indicated period may be selected on demand. 

[0232] After the reaction is carried out under the above-mentioned conditions or after removing the protecting group 
55 on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0233] Examples of the base to be used in the condensation with Compound (XXXIV) include sodium hydroxide, 
sodium methoxide, sodium ethoxide, potassium tert-butoxide, sodium hydride, potassium hydride, lithium diisopropy- 
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lamide, butyl lithium, lithium hexamethyldisilazane, triethylamine, diisopropylethylamine, pyridine and 1 f 8-diazabicy- 
clo-[4.3.0]undec-5-ene. 

[0234] Examples of the solvent to be used in the condensation include water, methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
s xylene, dioxane, methylene chloride; chloroform, dichloroethane and acetonitrile. 

[0235] The condensation generally proceeds at a temperature of from -20°C to 150°C and a lower or higher tem- 
perature than said temperature range may be selected on demand. 

[0236] The condensation is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

w [0237] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0238] Examples of the reducing agent to be used in the reduction of a double bond include a metallic reducing 
reagent such as lithium borohydride or lithium aluminum hydride, transition metal (palladium-carbon, platinum oxide, 

15 Raney nickel, rhodium or ruthenium) for catalytic reduction. 

[0239] Examples of the organic solvent to be used in the reduction include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene, xylene, dimethylforma- 
mide and dimethyl sulfoxide. 

[0240] The reduction generally proceeds at a temperature of from -20°C to 80°C and a lower or higher temperature 
20 than said temperature range may be selected on demand. 

[0241] The reduction is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

[0242] After the reduction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
25 such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

[0243] Moreover, Compound (XXXVI) is treated with an acid catalyst such as p-toluenesulfonic acid in a solvent such 
as methanol, or with trifluoroacetic acid, and then removed the protecting group on demand, the objective compound 
can be purified by a method known in the field of organic synthetic chemistry, such as solvent extraction, recrystalli- 
zation, chromatography or a method using an ion exchange resin. 
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[Method M] 

[0244] Using a method shown in from Method A to Method L and from Method P to Method V as mentioned later, a 
compound of the formula (XXXVII) [hereinafter referred to as Compound (XXXVII)] 



nr'r 2 




(XXXVII) 



45 

wherein Z A is a straight-chain alkyl having carbon atoms in the number of r, r is an integer of from 1 to 20, W, R 1 , R 2 , 
R 3 and m are as defined above, and when W has a functional group (e.g. hydroxy), the functional group may be 
protected if necessary; can be produced. 

[0245] The present method is the method to produce Compound (I) using Compound (XXXVH) as a starting material. 
50 Namely, Compound (XXXVII) and a compound of the formula (XXXVIII) [hereinafter referred to as Compound (XXXVIII)] 



X A COCI (XXXVIII) 

wherein X A is a straight-chain alkyl having carbon atoms in the number of (p-1 ) (p is as defined above), the said straight- 
chain alkyl may have 1 to 3 substituents selected from the group consisting of an alkyl, hydroxy, an alkoxy, an acyloxy, 
amino, an alkylamino, an acylamino, oxo, a haloalkyl, a halogen and a phenyl which may have substituents, and when 
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X A has a functional group (e.g. amino, hydroxy, oxo), the functional group may be protected if necessary; is subjected 
to Friedel-Crafts reaction in the presence of an acid, and protection/deprotection, if necessary, to give a compound of 
the formula (I-5) 

NR 1 R 2 




w-c — z — C >— COXA ( l ~ 5 ) 



I 

(CH2) m OR 3 



wherein W, Z, X A , R 1 , R 2 , R 3 and m are as defined above. 

15 [0246] Examples of the acid to be used in the Friedel-Crafts reaction include aluminum chloride, aluminum bromide, 
titanium chloride, sulfuric acid, zinc chloride, ferric chloride, hydrogen fluoride and phosphoric acid. 
[0247] Examples of the organic solvent to be used in the Friedel-Crafts reaction include tetrahydrofuran, diethyl ether, 
ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, methylene chloride, chloroform, dichloroethane, 
acetonitrile, nitromethane and carbon disulfide. The present reaction may be carried out without a solvent if necessary. 

20 [0248] The Friedel-Crafts reaction generally proceeds at a temperature of from -20°C to 1 00°C and a lower or higher 
temperature than said temperature range may be selected on demand. 

[0249] The Friedel-Crafts reaction is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction 
period than the indicated period may be selected on demand. 

[0250] After the Friedel-Crafts reaction is carried out under the above-mentioned conditions or after removing the 
25 protecting group on demand, the objective compound can be purified by a method known in the field of organic synthetic 
chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

[Method N] 

30 [0251 ] Compound (I-5) obtained in Method L is subjected to reduction and then protection/deprotection, if necessary, 
to give a compound of the formula (I-6) [hereinafter referred to as Compound (I-6)] 

as NR 1 R 2 




I 

(CH^OR 



3 



wherein W, Z, X A , R 1 , R 2 , R 3 and m are as defined above. 

[0252] In the reduction, Clemmensen reaction or Wolff-Kishner reaction widely employed in the field of organic syn- 
thetic chemistry can be used, but the following reaction is especially useful for the present reaction. 
45 [0253] Examples of the reagent to be used in the reduction include triethylsilane. 

[0254] Examples of the organic solvent to be used in the reduction include trifluoroacetic acid, methanol, ethanol, 
tert-butyl alcohol, tetrahydrofuran, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, methylene 
chloride, chloroform, dichloroethane, acetonitrile and nitromethane. 

[0255] The reduction generally proceeds at a temperature of from 0°C to 80°C and a lower or higher temperature 
so than said temperature range may be selected on demand. 

[0256] The reduction is generally carried out for 30 minutes to 1 0 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

[0257] After the reduction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
55 such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
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[Method O] 

[0258] Using a method shown in from Method A to Method L and from Method P to Method V as mentioned later, a 
compound of the formula (XXXIX) [hereinafter referred to as Compound (XXXIX)] 

NR 1 R 2 



w 4 _za -0^ u (xxxix) 



(CH2) m OR 3 OH 

is wherein W, Z A , R 1 , R 2 , R 3 and m are as defined above, and when W has a functional group (e.g. hydroxy), the functional 
group may be protected if necessary; can be produced. 

[0259] The present method is the method to produce Compound (I) using Compound (XXXIX) as a starting material. 
Namely, Compound (XXXIX) and a compound of the formula (XL) [hereinafter referred to as Compound (XL)] 



X A -Lv (XL) 



wherein X A and Lv are as defined above, and when X A has a functional group (e.g. amino, hydroxy, oxo), the functional 
group may be protected if necessary; are subjected to condensation in the presence of a base, and then protection/ 
25 de protection, if necessary, to give a compound of the formula (I -7) 
[hereinafter referred to as Compound (I-7)] 



30 NR^ 2 



35 




wherein W, Z, X A , R 1 , R 2 , R 3 and m are as defined above. 

[0260] Examples of the base to be used in the condensation include sodium methoxide, sodium ethoxide, sodium 
hydride, potassium hydride, lithium diisopropylamide, lithium hexamethyldisilazane, diisopropylethylamine, 1, 8-di- 
azabicyclo[4.3.0]undec-5-ene. 

[0261] Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl alcohol, 
tetrahydrof uran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0262] The condensation generally proceeds at a temperature of from -20°C to 150°C and a lower or higher tem- 
perature than said temperature range may be selected on demand. 

[0263] The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0264] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 
group.on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

[Method P] 

[0265] The present method is especially useful for the production of a compound of the formula (I) wherein W is an 
alkyl substituted by a halogen. Namely, Compound (1-1) is subjected to protection/de protection, if necessary, and then 
condensation with triethyl orthoacetate [Ch^CfOCh^Chyj to give a compound of the formula (XLI) [hereinafter re- 
ferred to as Compound (XLI)] 
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(XLI) 



wherein X, Y, Z and n are as defined above. The free hydroxyl group in the compound obtained is halogenated, and 
protection/deprotection, if necessary, is subjected to give a compound of the formula (I-8) [hereinafter referred to as 
Compound (I-8)] 



(1-8) 



wherein R 1 , R 2 , R 3 , X, Y, Z, n and Hal are as defined above. 

[0266] Examples of the organic solvent to be used in the condensation of Compound (1-1) and triethyl orthoacetate 
include tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, 
toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0267] The condensation generally proceeds at a temperature of from 20°C to 1 50°C and a lower or higher temper- 
ature than said temperature range may be selected on demand. 

[0268] The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0269] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0270] Examples of the halogenating reagent to be used in the halogenation include a reagent widely employed in 
the field of organic synthetic chemistry, for example, hydrogen halide such as hydrochloric acid, hydrobromic acid or 
hydroiodic acid, phosphorous halide such as phosphorous chloride, phosphorous bromide, phosphorous pentachloride 
or phosphorous oxychloride, halogen such as chlorine, bromine or iodine, metal halide such as sodium bromide, sodium 
iodide, or potassium iodide, thionyl chloride, carbon tetrachloride-triphenylphosphine and carbon tetrabromide-triphe- 
nylphosphine. The following reagent is especially useful as the halogenating reagent to be used in the halogenation 
of Compound (XLI). Namely, examples of the halogenating reagent include N-chlorosuccinimide-triphenylphosphine 
for the chlorination, N-bromosuccinimide-triphenyl-phosphine for the bromination, and paratosyl fluoride-tetrabutylam- 
monium fluoride for the fluorination. 

[0271 ] Examples of the organic solvent to be used in the halogenation include tetrahydrofuran, diethyl ether, ethylene 
glycol dimethyl ether, dimethyl-formamide, dimethyl sulfoxide, benzene, toluene, xylene dioxane, methylene chloride, 
chloroform, carbon tetrachloride, dichloroethane and acetonitrile. Methylene chloride is preferred in the chlorination 
and bromination, and tetrahydrofuran is preferred in the fluorination. 

[0272] The halogenation generally proceeds at a temperature of from 20 °C to 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0273] The halogenation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0274] After the halogenation is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization chromatography or a method using an ion exchange resin. 




Hal(CH 2 ) n 

CH 2 OR 
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[0275] The present method is especially useful for the production of a compound of the formula (I) wherein W is 
1-alkenyl such as vinyl. Namely, by using the manufacturing process disclosed in WO94/08943 or the method reported 
in Bioorganic & Medicinal Chemistry Letters, Vol.5, No.8, 853-856 (1995) and by performing a selective protection, a 
compound of the formula(XLII) [hereinafter referred to as Compound (XLII)] 



HOCH 




(XLII) 



wherein X t Y, Z, P 1 and P 2 are as defined above; can be produced, Compound (XLII) is oxidized and subjected to 
protection/deprotection, if necessary, to give a compound of the formula (XLIII) [hereinafter referred to as Compound 
(XLIII)] 




( XLIII ) 



wherein X, Y, Z, P 1 and P 2 are as defined above; which is condensed, in the presence of a base, with a compound of 
the formula (XLIV) [hereinafter referred to as Compound (XLIV)] 



e 

PhaP-CHaR' 
Hal© 



(XLIV) 



wherein R' is hydrogen or a straight- or branched chain alkyl having 1 to 5 carbon atoms (e.g. methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, pentyl, isopentyl), Hal is as defined above; and then subjected to protection/ deprotection, if 
necessary, to give a compound of the formula (I-9) [hereinafter referred to as Compound (I-9)] 



R i CH=CH 



npJr 2 




CH 2 OR 



(1-9) 



wherein R 1 , R 2 , R 3 , X, Y, Z and R* are as defined above. 

[0276] As a method for oxidizing alcohol to aldehyde, Collins oxidation, Jones oxidation, pyridinium chlorochromate 
(PCC) oxidation, pyridinium dichromate (PDC) oxidation and Swern oxidation widely employed in the field of organic 
synthetic chemistry are useful. 

[0277] Collins oxidation is carried out using chromium (VI) oxide-pyridine complex prepared from chromium (VI) 
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oxide and pyridine in a solvent such as methylene chloride. Collins oxidation generally proceeds at a temperature of 
from 0°C to 70°C and a lower or higher temperature than said temperature range may be selected on demand. Collins 
oxidation is generally carried out for 10 minutes to 24 hours and a longer or shorter reaction period than the indicated 
period may be selected on demand. 

5 [0278] Jones oxidation is carried out using a solution of chromium (VI) oxide in a dilute sulfuric acid in a solvent such 
as acetone. Jones oxidation generally proceeds at a temperature of from 0°C to 70°C and a lower or higher temperature 
than said temperature range may be selected on demand. Jones oxidation is generally carried out for 10 minutes to 
24 hours and a longer or shorter reaction period than the indicated period may be selected on demand. 
[0279] The oxidation with pyridinium chlorochromate or pyridinium dichromate is carried out in a solvent such as 

10 methylene chloride or benzene. The oxidation generally proceeds at a temperature of from 0°C to 80°C and a lower 
or higher temperature than said temperature range may be selected on demand. The oxidation is generally carried out 
for 1 0 minutes to 24 hours and a longer or shorter reaction period than the indicated period may be selected on demand. 
[0280] Swern oxidation is carried out using dimethyl sulfoxide-oxalyl chloride in a solvent such as methylene chloride 
and treating with a base such as triethylamine. Swern oxidation generally proceeds at a temperature of from -78°C to 

15 room temperature and a lower or higher temperature than said temperature range may be selected on demand. Swern 
oxidation is generally carried out for 10 minutes to 24 hours and a longer or shorter reaction period than the indicated 
period may be selected on demand. 

[0281 ] After the oxidation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
20 such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

[0282] Examples of the base to be used in the condensation include sodium methoxide, sodium ethoxide, sodium 
hydride, potassium hydride, n-butyl lithium, tert-butyl lithium, lithium diisopropylamide, lithium hexamethyldisilazane, 
diisopropylethylamine and 1 , 8-diazabicyclo-[4.3.0]undec-5-ene. 

[0283] Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl alcohol, 
25 tetrahydrof uran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0284] The condensation generally proceeds at a temperature of from -78°C to 100°C and a lower or higher tem- 
perature than said temperature range may be selected on demand. 

[0285] The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 
30 than the indicated period may be selected on demand. 

[0286] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0287] Compound (II) can be produced according to the following method. 

35 

[Method R] 

[0288] Compound (II) wherein X is a straight-chain alkyl having carbon atoms in the number of p, which may have 
1 to 3 substituents selected from the group consisting of an alkyl, hydroxy, an alkoxy, an acyloxy, amino, an alkylamino, 
40 an acylamino, oxo, a haloalkyl, a halogen and a phenyl which may have substituents, the said group is substituted at 
the p-position of the substituent Lv — Z, Y is hydrogen, and Lv is a halogen, can be produced according to the following 
method. Namely, a compound of the formula (XLV) [hereinafter referred to as Compound(XLV)] 



45 




(XLV) 



so wherein P 1 and Z are as defined above; and a compound of the formula (XLVI) [hereinafter referred to as Compound 
(XLVI)] 

X A COCI (XLVI) 

55 

wherein X A is as defined above, when X A has a functional group (e.g. amino, hydroxy, oxo), the functional group may 
be protected if necessary; are, in the presence of an acid, subjected to Friedel-Crafts reaction to give a compound of 
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the formula (XLVII) [hereinafter referred to as Compound (XLVII)] 




COX A ( XLVII ) 



10 wherein P 1 , X A and Z are as defined above; which is reduced and subjected to protection/deprotection, if necessary, 
to give a compound of the formula (XLVIII) [hereinafter referred to as Compound (XLVIII)] 



HO-Z— £ >-CH 2 X A (XLVIII) 



20 wherein X A and 2 are as defined above; which is halogenated and subjected to protection/deprotection, if necessary, 
to give a compound of the formula (XLIX) [hereinafter referred to as Compound (XLIX)] 




Hal— Z— 6 )>— CH 2 X A ( XLIX ) 



wherein Hal, X A and Z are as defined above. 

[0289] Examples of the acid to be used in the Friedel-Crafts reaction include aluminum chloride, aluminum bromide, 
titanium chloride, sulfuric acid, zinc chloride, ferric chloride, hydrogen fluoride and phosphoric acid. 
[0290] Examples of the organic solvent to be used in the Friedel-Crafts reaction include tetrahydrofuran, diethyl ether, 
35 ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, methylene chloride, chloroform, dichloroethane, 
acetonitrile, nitromethane and carbon disulfide. The present reaction may be carried out without a solvent if necessary. 
[0291] The Friedel-Crafts reaction generally proceeds at a temperature of from -20°C to 1 00°C and a lower or higher 
temperature than said temperature range may be selected on demand. 

[0292] The Friedel-Crafts reaction is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction 

40 period than the indicated period may be selected on demand. 

[0293] After the Friedel-Crafts reaction is carried out under the above-mentioned conditions or after removing the 
protecting group on demand, the objective compound can be purified by a method known in the field of organic synthetic 
chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0294] In the reduction, Clemmensen reaction or Wolff-Kishner reaction widely employed in the field of organic syn- 

45 thetic chemistry can be used, but the following reaction is especially useful for the present reaction. 
[0295] Examples of the reagent to be used in the reduction include triethylsilane. 

[0296] Examples of the organic solvent to be used in the reduction include trifluoroacetic acid, methanol, ethanol, 
tert-butyl alcohol, tetrahydrofuran, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, methylene 
chloride, chloroform, dichloroethane, acetonitrile and nitromethane. 
so [0297] The reduction generally proceeds at a temperature of from 0°C to 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0298] The reduction is generally carried out for 30 minutes to 1 0 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

[0299] After the reduction is carried out under the above-mentioned conditions or after removing the protecting group 
55 on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0300] Examples of the halogenating agent to be used in the halogenation of Compound (XLVIII) include hydrogen 
halide such as hydrochloric acid, hydrobromic acid or hydroiodic acid, phosphorous halide such as phosphorous chlo- 
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ride, phosphorous bromide, phosphorous pentachloride or phosphorous oxychloride, halogen such as chlorine, bro- 
mine or iodine, metal halide such as sodium bromide, sodium iodide or potassium iodide, thionyl chloride, carbon 
tetrachloride-triphenylphosphine, carbon tetrabromide-triphenylphosphine, N-chlorosuccinimide and N-bromosuccin- 
imide. In the present reaction, iodine is preferably used in the presence of triphenylphosphine-imidazole or sodium 
iodide is preferably used. Moreover, the halogenation also can be carried out converting the hydroxyl into the corre- 
sponding methanesulfonyloxy by reacting with methanesulfonyl chloride, and then followed by reacting a halogenating 
agent such as sodium iodide. 

[0301] Examples of the solvent to be used in the halogenation include water, diethyl ether, tetrahydrofuran, ethylene 
glycol dimethyl ether, dimethyl-formamide, dimethyl sulfoxide, hexamethylphosphoric triamide, methylene chloride, 
chloroform, dichloroethane, acetonitrile, benzene, toluene, xylene, acetone and 2-butanone. 

[0302] The halogenation generally proceeds at a temperature of from 0°C to 1 00°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0303] The halogenation is generally carried out for an hour to 1 2 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

[0304] After the halogenation is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0305] Compound (XLVII) is halogenated and subjected to protection/ deprotection, if necessary, to give a compound 
of the formula (L) [hereinafter referred to as Compound (L)] 



Hal— Z— ^ >-COX A ( L ) 



wherein Hal, X A and 2 are as defined above. 

[0306] The halogenation of Compound (XLVII) is carried out the same as the halogenation of Compound (XLVIII). 
[Method S] 

[0307] Compound (II) wherein X is a straight-chain alkoxy having carbon atoms in the number of (p-1) which may 
have 1 to 3 substituents selected from the group consisting of an alkyl, hydroxy, an alkoxy, an acyloxy, amino, an 
alkylamino, an acylamino, oxo, a haloalkyl, a halogen and a phenyl which may have substituents, and Lv is a halogen, 
can be produced according to the following method. Namely, a compound of the formula (LI) [hereinafter referred to 
as Compound (LI)] 




(LI) 



wherein Y and 2 are as defined above, when Y has a functional group (e.g. amino, hydroxy, oxo), the functional group 
may be protected if necessary; and Compound (XL) are condensed in the presence of a base to give a compound of 
the formula (Lll) [hereinafter referred to as Compound (Lll)] 




(LII) 



wherein X A , Y and 2 are as defined above, when X A has a functional group (e.g. amino, hydroxy, oxo), the functional 
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group may be protected if necessary; which is halogenated and subjected to protection/deprotection, if necessary, to 
give a compound of the formula (LIII) [hereinafter referred to as Compound (LIII)] 




Hal— Z— <x (LIII) 



wherein Hal, X A , Y and Z are as defined above. 

[0308] Examples of the base to be used in the condensation include sodium methoxide, sodium ethoxide, sodium 
hydride, potassium hydride, lithium diisopropylamide, lithium hexamethyldisilazane, diisopropylethylamine and 1, 8-di- 
15 azabicyclo[4.3.0]undec-5-ene. 

[0309] Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0310] The condensation generally proceeds at a temperature of from -20°C to 150°C and a lower or higher tem- 
20 perature than said temperature range may be selected on demand. 

[0311] The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0312] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 

25 such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

[031 3] Examples of the halogenating agent to be used in the halogenation of Compound (Lll) include hydrogen halide 
such as hydrochloric acid, hydrobromic acid or hydroiodic acid, phosphorous halide such as phosphorous chloride, 
phosphorous bromide, phosphorous pentachloride or phosphorous oxychloride, halogen such as chlorine, bromine or 
iodine, metal halide such as sodium bromide, sodium iodide or potassium iodide, thionyl chloride, carbon tetrachloride- 

30 triphenylphosphine, carbon tetrabromide-triphenylphosphine, N-chlorosuccinimide and N-bromosuccinimide. In the 
present reaction, iodine is preferably used in the presence of triphenylphosphine-imidazole or sodium iodide is pref- 
erably used. Moreover, the halogenation also can be carried out converting the hydroxyl into the corresponding meth- 
anesulfonyloxy by reacting with methanesulfonyl chloride, and then followed by reacting a halogenating agent such 
as sodium iodide. 

35 [031 4] Examples of the solvent to be used in the halogenation include water, diethyl ether, tetrahydrofuran, ethylene 
glycol dimethyl ether, dimethyl-formamide, dimethyl sulfoxide, hexamethylphosphoric triamide, methylene chloride, 
chloroform, dichloroethane, acetonitrile, benzene, toluene, xylene, acetone and 2-butanone. 

[0315] The halogenation generally proceeds at a temperature of from 0°C to 100°C and a lower or higher temperature 
than said temperature range may be selected on demand. 
40 [031 6] The halogenation is generally carried out for an hour to 1 2 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

[0317] After the halogenation is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization chromatography or a method using an ion exchange resin. 



[Method T] 

[0318] Compound (I-5) is subjected to reduction and protection/deprotection, if necessary, to give a compound of 
the formula (1-1 0) [hereinafter referred to as Compound (1-1 0)] 
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NR 1 R 2 

W— C— Z \/~ CH-X A ( MO ) 

id 



i 

(CH^OR 



wherein Ri is hydrogen, an alkyl or an acyl and W, X A , Z, R 1 , R 2 , R 3 and m are as defined above, and when W and X A 
have a functional group (e.g. amino, hydroxy, oxo), the functional group may be protected if necessary. 
[0319] Examples of the reducing agent to be used in the reduction include sodium borohydride, lithium borohydride, 
lithium aluminum hydride, aluminum diisobutyl hydride, lithium aluminum hydride trimethoxy, lithium aluminum hydride 

15 tri-tert-butyl and diborane. 

[0320] Examples of the organic solvent to be used in the reduction include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, acetone and methyl ethyl ketone. 
[0321] The reduction generally proceeds at a temperature of from -1 00°C to 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

20 [0322] The reduction is generally carried out for 30 minutes to 1 0 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

[0323] After the reduction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 



[Method U] 



[0324] Compound (1-10) obtained in Method T is subjected to Mitsunobu reaction with a phthalimide or hydrogen 
azide [Synthesis, 1 (1981)] to give an each compound of the formula (LIV) or formula (LV) [hereinafter referred to as 
30 Compound (LIV) or Compound (LV)] 



w 




NR 1 R 2 0= ^m^ =0 NR 1 R 2 




(LIV) (LV) 



wherein W, X A , Z, R 1 , R 2 , R 3 and m are as defined above, when W and X A have a functional group (e.g. amino, hydroxy, 
50 oxo), the functional group may be protected if necessary. Compound (LIV) is treated with a base or Compound (LV) is 
subjected to reduction, and the each compound obtained is subjected to protection/deprotection, if necessary, to give 
a compound of the formula (1-11) [hereinafter referred to as Compound (1-11)] 
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nr'r 2 



NR 5 R 6 

CH-X A (Ml) 



5 



w— c 




(CH2) m OR 3 



10 wherein R 5 and R 6 are the same or different and each is hydrogen, an alkyl or an acyl, and W, X A , Z, R 1 , R 2 , R 3 and 
m are as defined above. 

[0325] Examples of the reagent to be used in the Mitsunobu reaction include azodicarboxylic acid ester (e.g. ethyl 
azodicarboxylate)-triphenylphosphine. 

[0326] The hydrogen azide to be used in the Mitsunobu reaction can be produced by treating metal azide such as 
15 sodium azide or lithium azide in sulfuric acid or treating trimethylsilylazide with methanol in a solvent such as tetrahy- 
drofuran if necessary. 

[0327] The Mitsunobu reaction generally proceeds at a temperature of from -20°C to 40°C and a lower or higher 
temperature than said temperature range may be selected on demand. 

[0328] The Mitsunobu reaction is generally carried out for an hour to 24 hours and a longer or shorter reaction period 

20 than the indicated period may be selected on demand. 

[0329] After the Mitsunobu reaction is carried out under the above-mentioned conditions or after removing the pro- 
tecting group on demand, the objective compound can be purified by a method known in the field of organic synthetic 
chemistry, such as solvent extraction, recrystalfization, chromatography or a method using an ion exchange resin. 
[0330] Examples of the base to be used in the reaction of Compound (LIV) include hydrazine hydrate, methylhydra- 

25 zine and phenylhydrazine. 

[0331] Examples of the organic solvent to be used in the present reaction include methanol, ethanol, propanol, iso- 
propyl alcohol and butanol. 

[0332] The reaction generally proceeds at a temperature of from 50 °C to the refluxing temperature of the solvent 
to be used and a lower or higher temperature than said temperature range may be selected on demand. 
30 [0333] The present reaction is generally carried out for an hour to 1 0 hours and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0334] After the present reaction is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
35 [0335] Examples of the reducing agent to be used in the reduction of Compound (LV) include metallic reducing 
reagent such as sodium borohydride, lithium borohydride or lithium aluminum hydride, transition metal such as Lindlar 
catalyst (palladium, calcium carbonate), palladium carbon, Raney nickel, platinum oxide, rhodium or rutenium for cat- 
alytic reduction. 

[0336] Examples of the organic solvent to be used in the reduction of Compound (LV) include methanol, ethanol, 
*o tert-butyl alcohol, tetrahydrof uran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene, xylene, 
dimethylformamide and dimethyl sulfoxide. 

[0337] The reduction generally proceeds at a temperature of from -20°C to 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0338] The reduction is generally carried out for an hour to 24 hours and a longer or shorter reaction period than the 
45 indicated period may be selected on demand. 

[0339] After the reduction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

so [Method V] 

[0340] In Compound (VII) wherein n is 2, the protecting group (P 1 ) is removed selectively and the compound obtained 
is subjected to an alkaline treatment or treating by heating to give a compound of the formula (LVI) [hereinafter referred 
to as Compound (LVI)] 
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NHC0OR d x 

wherein X, Y, Z and R d are as defined above; which is, in the presence of a base, subjected to alcoholysis to give a 
compound of the formula (LVII) [hereinafter referred to as Compound (LVII)] 

o 

? i H r=x* < LVII > 

COOR h 

wherein R h is a lower alkyl such as methyl or ethyl, and X, Y and Z are as defined above. The ester compound obtained 
is subjected to reduction, and then oxidation if necessary to give a compound of the formula (LVIII) [hereinafter referred 
to as Compound (LVIII)] 



o 

9 V H /=^/X (L viII) 
CHO T 



wherein X, Y and Z are as defined above; which is condensed, in the presence of a base, with a compound of the 
formula (XLIV) wherein R' is hydrogen, and subjected to protection/deprotection, if necessary, to give a compound of 
the formula (LIX) [hereinafter referred to as Compound (LIX)] 



o 




T /=>r % ( L1X ) 



CH=CH 2 T 

wherein X, Y and Z are as defined above; the double bond in the compound obtained is subjected to hydration and 
then the cyclic urethane thereof is hydrolyzed, and subjected to protection/deprotection, if necessary, to give a com- 
pound of the formula (1-12) [hereinafter referred to as Compound (1-12)] 
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NR n R 2 

R 4 0(CH2) 2 — C— 2- 




(1-12) 



wherein R 1 , R 2 , R 3 , R 4 t X, Y and Z are as defined above. 

[0341] Examples of the base to be used in the alcoholysis include sodium methoxide, sodium ethoxide, triethylamine, 
diisopropyiethylamine, 1 , 8-diazabicyclo[4.3.0]undec-5-ene. 

[0342] Examples of the organic solvent to be used in the alcoholysis include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0343] After the alcoholysis is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0344] Examples of the reducing agent to be used in the reduction of ester include diisobutyl aluminum hydride, 
lithium aluminum hydride, sodium borohydride and lithium borohydride. When the reduction isomer obtained is alcohol, 
as a method for oxidizing alcohol to aldehyde, Collins oxidation, Jones oxidation, PCC oxidation and Swern oxidation 
widely employed in the field of organic synthetic chemistry are useful. 

[0345] Examples of the organic solvent to be used in the reduction include hexane, benzene, toluene, methylene 
chloride, methanol, ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether. 
[0346] The reduction generally proceeds at a temperature of from -78°C to 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0347] The reduction is generally carried out for 30 minutes to 1 0 hours and a longer or shorter reaction period than 
the indicated period may be selected on demand. 

[0348] After the reduction is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0349] Examples of the base to be used in the condensation include sodium methoxide, sodium ethoxide, sodium 
hydride, potassium hydride, n-butyl lithium, tert-butyl lithium, lithium diisopropylamide, lithium hexamethyldisilazane, 
diisopropyiethylamine and 1 , 8-diazabicyclo-[4.3.0]undec-5-ene. 

[0350] Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

[0351] The condensation generally proceeds at a temperature of from -78°C to 100 °C and a lower or higher tem- 
perature than said temperature range may be selected on demand. 

[0352] The condensation is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0353] After the condensation is carried out under the above-mentioned conditions or after removing the protecting 

group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 

such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

[0354] The two steps reaction comprising hydroboration and then oxidation is especially useful for the hydration. 

[0355] Examples of the reagent to be used in the hydroboration include diborane and 9-borabicyc!o{3.3.1]nonane 

(9-BBN). 

[0356] Examples of the organic solvent to be used in the hydroboration include tetrahydrofuran, diethyl ether, ethylene 
glycol dimethyl ether, benzene, toluene, xylene, dioxane, methylene chloride, chloroform and dichloroethane. 
[0357] The hydroboration generally proceeds at a temperature of from -78 °C to 50°C and a lower or higher temper- 
ature than said temperature range may be selected on demand. 

[0358] The hydroboration is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0359] In the oxidation carried out in after-treatment of hydroboration, a peracid such as hydrogen peroxide is usually 
used and the reaction is carried out in an aqueous alkaline solution such as sodium hydroxide. 
[0360] The oxidation generally proceeds at a temperature of from O °C to 50°C and a lower or higher temperature 
than said temperature range may be selected on demand. 
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[0361] The hydroboration is generally carried out for 30 minutes to 24 hours and a longer or shorter reaction period 
than the indicated period may be selected on demand. 

[0362] After the two steps reaction of hydroboration and oxidation is carried out under the above-mentioned condi- 
tions or after removing the protecting group on demand, the objective compound can be purified by a method known 
5 in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method 
using an ion exchange resin. 

[0363] Examples of the base to be used in the hydrolysis include sodium hydroxide, potassium hydroxide, lithium 
hydroxide and barium hydroxide. 

[0364] Examples of the organic solvent to be used in the hydrolysis include methanol, ethanol, tert-butyl alcohol, 
10 tetrahydrofuran, ethylene glycol dimethyl ether, dimethylformamide and dimethyl sulfoxide, and a mixed solvent thereof 
with water can be used if necessary. 

[0365] The hydrolysis generally proceeds at a temperature of from -20°C to 80°C and a lower or higher temperature 
than said temperature range may be selected on demand. 

[0366] The hydrolysis is generally carried out for 30 minutes to 2 days and a longer or shorter reaction period than 

is the indicated period may be selected on demand. 

[0367] After the hydrolysis is carried out under the above-mentioned conditions or after removing the protecting 
group on demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
[0368] The compounds of the present invention, optically active isomers thereof or salts thereof show superior im- 

20 munosuppressive effect and are useful as a suppressant of rejection in organ or bone marrow transplantation in mam- 
mals inclusive of human, cow, horse, dog, mouse, rat etc., an agent for the prevention and treatment of autoimmune 
diseases such as rheumatoid arthritis, atopic eczema (atopic dermatitis), Behcet's disease, uvea disease, systemic 
lupus erythematosus, Sjogren's syndrome, polysclerosis, myasthenia gravis, diabetes type I, endocrine ophthalmop- 
athy, primary biliary, cirrhosis, Crohn's disease, glomerulonephritis, sarcoidosis, psoriasis, pemphigus, aplastic anemia, 

25 idiopathic thrombocytopenic purpura, allergy, polyarteritis nodosa, progressive systemic sclerosis, mixed connective- 
tissue disease, aortitis syndrome, polymyositis, dermatomyositis, Wegener's granulomatosis, ulcerative colitis, active 
chronic hepatitis, autoimmune hemolytic anemia, Evans' syndrome, bronchial asthma, pollinosis and so on, and a 
reagent for use in medicine and pharmacy. The compounds of the present invention have antifungal effect and are 
useful as a antifungal agent. Moreover, The compounds of the present invention have hair growth stimulating activity 

30 and are useful as a hair growth stimulator. Also, the compounds protected with a protecting group are useful as inter- 
mediates for the synthesis of the compounds having superior pharmacological actions. 

[0369] When these compounds are used as pharmaceuticals, an effective amount thereof is generally admixed with 
carrier, excipient, diluent and so on and formulated into powders, capsules, tablets, injections, topical administration 
preparations or the like for the administration to patients. A lyophilized preparation may be produced by a method 
35 known per se. 

[0370] While the dose of these compounds varies depending on disease, symptom, body weight, sex, age and so 
on, they may be administered, for example, to an adult daily by 0.01 -1 0 mg (potency) in a single to several times divided 
doses when suppressing rejection in kidney transplantation. 

[0371] Moreover, the compounds of the present invention can be used as a suppressant of rejection in organ or bone 
40 marrow transplantation, in combination with other immunosuppressant(s) such as cyclosporin, azathioprine, steroids 
or tacrolimus monohydrate. 

Best Mode for Embodying the Invention 

45 [0372] The present invention is hereinafter explained in detail by illustrating examples, to which the present invention 
is construed not to limited. Working example 1 : 2-Amino-4-(4-heptyloxyphenyl)-2-methylbutanol hydrochloride 

(1) Diethyl 2-methyl-2-[2-(4-benzyloxyphenyl)ethyl]malonate 

Sodium hydride (2.6 g) and diethyl methylmalonate (10.3 g) were added to dimethylformamide (80 ml) and 

so the mixture was stirred at room temperature for 30 minutes. A solution of 2-(4-benzyloxyphenyl)ethyl iodide (20.0 

g) in dimethylformamide (30 ml) was dropwise added thereto, and the mixture was stirred at room temperature for 
an hour. The reaction mixture was poured into ice- water and extracted with ethyl acetate. The ethyl acetate layer 
was washed with a saturated aqueous brine and dried over anhydrous sodium sulfate. The solvent was distilled 
away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: n-hexane= 

55 1:9) to give the subject compound (13.7 g) as white crystals, melting at 50-51 °C. 

Rf value: 0.28 (ethyl acetate: n-hexane= 1 : 9) 

1 H-NMR (CDCI 3 ) 8 : 1 .26 (6H, t, J= 7.1 Hz), 1 .48 (3H, s), 2.13 (2H, m), 2.51 (2H, m), 4.1 6 (4H, q, J= 7.1 Hz), 5.04 
(2H, s), 6.90 (2H, d, J= 8.5 Hz), 7.10 (2H, d, J= 8.5 Hz), 7.32-7.44 (5H, m) 
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» 

IR (cm- 1 ): 2987, 1728, 1173, 743 
MS (El): 384 (M + ) 



Elemental analysis 


Calculated 
Found 


C; 71.85, 
C; 71.79, 


H; 7.34 
H; 7.39 



(2) Potassium 2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate 

A solution of potassium hydroxide (1 .45 g) in ethanol (25 ml) was dropwise added to a solution of diethyl 
2-methyl-2-[2-(4-benzyloxyhpenyl)-ethyl]malonate (10.0 g) in ethanol (25 ml) and the mixture was stirred at room 
temperature for 7 hours. The reaction mixture was ice-cooled and the solvent of the filtrate obtained by filtration 
was distilled away. The residue obtained was suspended in ether (50 ml) and collected by filtration to give the 
subject compound (5.01 g) as white crystals, melting at 183-184 °C. 
Rf value: 0.51 (n-hexane: ethyl acetate: acetic acid= 49: 49: 2) 

1 H-NMR (DMSO-d 6 ) 8 : 1.13 (3H, t, J= 7.3 Hz), 1.15 (3H, s), 1.77 (1H, ddd, J= 13.2, 12.7, 4.7 Hz), 1.86 (1H, ddd. 
J= 13.2, 12.7, 4.4 Hz), 2.21 (1H, ddd, J= 14.4, 12.7, 4.4 Hz), 2 T 44 (1H, ddd, J= 14.4, 12.7, 4.7 Hz), 3.93 (2H, m), 
5.04 (2H, s), 6.88 (2H, d, J= 8.3 Hz), 7.03 (2H, d, J= 8.3 Hz), 7.30-7.43 (5H, m) 

(3) Ethyl 2-methyl-2-methoxycarbonylamino-4-(4-benzyloxyphenyl)-butanoate 

A solution of ethyl chloroformate (1 .38 g) in tetrahydrofuran (25 ml) was dropwise added at -1 0 °C to a solution 
of potassium 2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate (5.0 g) in tetrahydrofuran (150 ml) and 
the mixture was stirred at -10°C for 40 minutes. A solution of sodium azide (0.98 g) in water (2 ml) was dropwise 
added thereto and the whole mixture was stirred at -10 °C for 30 minutes. The reaction mixture was poured into 
ice-water and extracted with dichloromethane. The dichloromethane layer was dried over anhydrous sodium sulfate 
and the solvent was distilled away. The residue obtained was dissolved in benzene (150 ml) and the solution was 
refluxed under heating for an hour while stirring. Methanol (150 ml) and p-toluenesulfonic acid monohydrate (50 
mg) were added thereto and the mixture was refluxed under heating for 6 hours while stirring. The solvent was 
distilled away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: 
n-hexane= 1 : 4) to give the subject compound (4.22 g) as an oily substance. 
Rf value: 0.29 (ethyl acetete: n-hexane= 1 : 4) 

1 H-NMR(CDCl3) 5 : 1.27 (3H, t, J= 6.4 Hz), 1.60 (3H, s), 2.07 (1H, m), 2.33 (1H, m), 2.53 (2H, m), 3.65 (3H, s), 
4.16 (2H t m), 5.03 (2H, s), 5.68 (1 H, br. s), 6.87 (2H, d, J= 8.8 Hz), 7.05 (2H, d, J= 8.8 Hz), 7.29-7.43 (5H,* m) 
IR (cm- 1 ): 3420, 2984, 1733, 1511, 1241, 1077 
MS (El): 385 (M + ) 

(4) 4-[2-(4-Benzyloxyphenyl)ethyl]-4-methyl-2-oxazolidinone 

Lithium borohydride (0.48 g) was added to a solution of ethyl 2-methyl-2-methoxycarbonylamino-4-(4-benzy- 
loxyphenyl)butanoate (4.22 g) in tetrahydrofuran (11 0 ml) and the mixture was refluxed under heating for 30 minutes 
while stirring. 2M hydrochloric acid (1 1 ml) and water (400 ml) were added thereto under ice-cooling and the mixture 
was extracted with dichloromethane. The dichloromethane layer was dried over anhydrous sodium sulfate and the 
solvent was distilled away. The powder obtained was recrystallized from dichloromethane and isopropyl ether to 
give the subject compound (2.72 g) as a white powder, melting at 165-166 °C. 
Rf value: 0.19 (ethyl acetate: n-hexane= 2: 3) 

1 H-NMR(CDCl3) 6 : 1.41 (3H, s), 1 .89 (2H, m), 2.62 (2H f m), 4.06 (1H, d, J= 8.6 Hz), 4.17 (1H, d, J= 8.6 Hz), 4.84 
(1H, br. s), 5.05 (2H, s), 6.92 (2H, d, J= 8.6 Hz), 7.09 (2H, d, J= 8.6 Hz), 7.32-7.44 (5H, m) 
IR (cm* 1 ): 3231, 2965, 1763, 1514, 1255, 1041, 743 
MS (El): 311 (M+) 

(5) 4-[2-(4-Hydroxyphenyl)ethyl]-4-methyl-2-oxazolidinone 

A solution of 4-[2-(4-benzyloxyphenyl)ethyl]-4-methyl-2-oxazolidinone (2.72 g) in 10% aqueous 1 , 4-dioxane 
(110 ml) was added to a suspension of 10% palladium hydroxide-carbon (0.3 g) in 10% aqueous 1 , 4-dioxane (40 
ml) and the suspension was stirred under a hydrogen atmosphere at room temperature for 12 hours. The reaction 
mixture was filtered off and the solvent was distilled away. The powder obtained was recrystallized from ethanol 
and isopropyl ether to give the subject compound (1 .50 g) as a white powder, melting at 156-157 °C. 
Rf value: 0.22 (ethyl acetate: n-hexane= 1:1) 

1 H-NMR (DMSO-d 6 ) 8 : 1 .23 (3H, s), 1 .68 (2H, dd, J= 8.7, 8.3 Hz), 2.44 (2H, m), 3.92 (1 H, d, J= 8.6 Hz), 4.10 (1 H, 
d, J= 8.6 Hz), 6.65 (2H, d, J= 8.6 Hz), 6.97 (2H, d, J= 8.6 Hz), 7.78 (1 H, br. s), 9.1 2 (1 H, s) 
IR(cm" 1 ): 3299, 3117, 1728, 1516, 1038 
MS (El): 221 (M+) 
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Elemental analysis 




Calculated 


C; 65.14, 


H; 6.83, 


N; 6.33 


5 


Found 


C; 65.17, 


H; 6.98, 


N; 6.28 



(6) 4-[2-(4-Heptyloxyphenyl)ethyl]-4-methyl-2-oxazolidinone 

A solution of heptyl bromide (0.45 g) in tetrahydrofuran (4 ml) was added to a solution of sodium ethoxide 
(0.19 g) and 4-[2-(4-hydroxyphenyl)ethyl]-4-methyl-2-oxazolidinone (0.50 g) in ethanol (12 ml) and the mixture 
10 was refluxed under heating for 7 hours while stirring. The reaction mixture was concentrated, poured into ice-water 

and extracted with ethyl acetate. The ethyl acetate layer was washed with water and dried over anhydrous sodium 
sulfate. The solvent was distilled away and the residue obtained was purified by silica gel column chromatograpgy 
(eluent; ethyl acetate: n-hexane = 2: 3) to give the subject compound (0.56 g) as a white powder, melting at 56-59 
°C. 

15 Rf value: 0.52 (ethyl acetate: n-hexane= 1:1) 

1 H-NMR (CDCI3) 5 : 0.89 (3H, t, J= 6.9 Hz), 1 .26-1 .44 (8H, m), 1 .40 (3H, s), 1 .77 (2H, m), 1 .88 (2H, m), 2.62 (2H, 

m), 3.92 (2H, t, J= 6.6 Hz), 4.06 (1H, d, J= 8.6 Hz), 4.17 (1H, d, J= 8.6 Hz), 5.04 (1H, br. s), 6.82 (2H, d, J= 8.7 

Hz), 7.07 (2H, d, J= 8.7 Hz) 

IR (cm" 1 ): 3253, 2931, 1733, 1511, 1242, 1038 
20 MS(EI):319(M + ) 





Elemental analysis 




Calculated 


C; 71.44, 


H; 9.15, 


N; 4.38 


25 


Found 


C; 71.30, 


H; 9.10, 


N; 4.35 



(7) 2-Amino-2-methyl-4-(4-heptyloxyphenyl)butanol hydrochloride 

A 5 M aqueous potassium hydroxide solution (55 ml) and tetrahydrofuran (15 ml) were added to a solution of 

4-[2-(4-heptyloxyphenyl)ethyl]-4-methyl-2-oxazolidinone (0.49 g) in methanol (40 ml) and the mixture was refluxed 
30 under heating for 9 hours while stirring. The reaction mixture was concentrated, poured into ice water and extracted 

with ethyl acetate. The ethyl acetate layer was washed with a saturated aqueous brine solution and dried over 

anhydrous sodium sulfate. The solvent was distilled away and the residue obtained was recrystallized from ethanol 

and ethyl acetate to give the subject compound (0.34 g) as white crystals, melting at 1 62-1 63 °C. 

Rf value: 0.29 (chloroform: methanol^ 4: 1) 
35 1 H-NMR (DMSO-d 6 ) 8 : 0.86 (3H, t, J= 6.8 Hz), 1.18 (3H, s), 1.26-1.38 (8H, m), 1.64-1.78 (4H, m), 2.49 (2H, m), 

3.39 (2H, m), 3.90 (2H, t, J= 6.6 Hz), 5.51 (1 H, t, J= 4.9 Hz), 6.83 (2H, d, J= 8.5 Hz), 7.09 (2H, d, J= 8.5 Hz), 7.77 

(3H, br. s) 

IR (cm- 1 ): 3374, 3025, 2933, 1518, 1242, 1060 
MS (El): 293 ((M-HCI) + ) 

40 



Elemental analysis 


Calculated 
Found 


Cj 65.53, 
C; 65.21, 


H; 9.78, 
H; 9.94, 


N; 4.25 
N; 4.18 



45 

Working example 2: 2-Amino-2-[3-(4-undecylphenyl)propyl3butane-1 , 4-diol 
[0373] 

so (1 ) 2-Diphenylmethyleneamino- y-butyrolactone 

A solution of 2-amino- y-butyrolactone hydrobromide (5.0 g) and benzophenoneimine (4.6 ml) in methylene 
chloride was stirred at room temperature overnight. Ammonium bromide was filtered off and the filtrate was con- 
centrated. The residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: n-hexane 
=1 : 3) to give the subject compound (6.98 g) as white crystals, melting at 98-1 01 °C. Rf value: 0.59 (ethyl acetate: 

55 n-hexane =1:1) 

1 H-NMR(CDCI 3 ) 8 : 2.40 (1H, m), 2.61 (1H, m), 4.22 (1H, m), 4.30 (1H, t, J=8.3Hz), 4.56 (1H P dt, J=8.8, 3.4Hz), 
7.32-7.65 (10H, m) 
IR(crrr 1 ): 1775, 1627, 1450 
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Elemental analysis 



Calculated 


C; 


76.96, 


H; 5.70, 


N; 5.28 


Found 


C; 


77.32, 


H; 5.85, 


N; 5.22 



(2) 2-Cinnamyl-2-diphenylmethyleneamino- y -butyrolactone 

To a solution of lithium diisopropylamide in tetrahydrofuran (450 ml) prepared from butyl lithium (1 .6M, 59 ml) 
and diisopropylamine (13.7 ml), a solution of 2-diphenylmethy!eneamino-y -butyrolactone (22.62 g) in tetrahydro- 
furan (100 ml) was dropwise added at -78°C under a nitrogen atmosphere. After stirring at -78°C for 30 minutes, 
a solution of cinnamyl bromide (1 3.2 ml) in hexamethylenephosphoric triamide (1 78 ml) was dropwise added there- 
to. The whole mixture was heated to room temperature and stirred at room temperature for 2 hours. The reaction 
mixture was poured into an aqueous ammonium chloride solution and extracted with ethyl acetate. The ethyl ac- 
etate layer was dried over anhydrous sodium sulfate and the solvent was distilled away. The residue obtained was 
purified by silica gel column chromatography (eluent; ethyl acetate: n-hexane =1 : 3) to give the subject compound 
(23.26 g) as white crystals, melting at 138-140°C. 
Rf value: 0.39 (ethyl acetete: n-hexane= 1 : 3) 

1 H-NMRfCDCy 6 : 2.26 (1 H, ddd, J=4.8, 8.3, 1 3.7Hz), 2.37 (1 H, ddd, J=7.3, 8.8, 1 3.7Hz), 2.78 (2H, m), 3.90 (1 H, 
ddd, J=8.8, 8.8, 3.9Hz), 4.03 (1H, ddd, J=8.8, 8.8, 8.8Hz), 6.30 (1H, dt, J=15.6, 7.8Hz), 6.48 (1H, d, J=15.6Hz), 
7.20-7.63 (15H, m) 
IR(cnrr 1 ): 1754, 1626 
MS(EI): 381 (M + ) 



Elemental analysis 


Calculated 
Found 


C; 81.86, 
C; 82.00, 


H; 6.08, 
H; 6.03, 


N; 3.67 
N; 3.65 



(3) 2-Acetamido-2-cinnamyl- y-butyro lactone 

2M Hydrochloric acid (26 ml) was added to a solution of 2-cinnamyl-2-diphenylmethyleneamino-y -butyrolac- 
tone (13.51 g) in tetrahydrofuran (100 ml) and the mixture was left standing at room temperature for an hour. The 
organic solvent was distilled away and the residue was diluted with water (100 ml). Ethyl acetate (100 ml), potas- 
sium hydrogencarbonate (14.1 9 g) and acetyl chloride (3.8 ml) were added thereto, and the mixture was vigorously 
stirred at room temperature for an hour. After the organic layer was separated, the aqueous layer was extracted 
with ethyl acetate (100 ml) and the extract was combined with the foregoing organic layer. The combined organic 
layer was dried over anhydrous sodium sulfate and the solvent was distilled away. The crude crystals obtained 
were recrystallized form ethyl acetate and n-hexane (1 : 6) to give the subject compound (8.20 g) as white crystals, 
melting at 1 32-1 34°C. 
Rf value: 0.41 (ethyl acetate) 

1 H-NMR(CDCl3) 5 : 2.00 (3H, s), 2.57 (1H, ddd, J=2.9, 7.8, 10.7Hz), 2.73 (3H, m), 4.26 (1H, ddd, J=8.6, 8.6, 8.6 
Hz), 4.52 (1H, ddd, J=2.9, 9.3, 9.3Hz), 5.93 (1H, br.s), 6.14 (1H, ddd, J=7.8, 7.8, 15.6Hz), 6.60 (1H, d, J=15.6Hz), 
7.31 (5H, m) 

IR(cnrr 1 ): 3322, 1761, 1671, 1541 
MS(E»): 259(M + ) 



Elemental analysis 


Calculated 
Found 


C; 69.48. 
C; 69.51, 


H; 6.61, 
H; 6.62, 


N; 5.40 
N; 5.39 



(4) 2-Acetamido-2-(3-phenylpropyl)- y-butyrolactone 

2-Acetamido-2-cinnamyl- y-butyro lactone (7.50 g) was dissolved in ethanol (100 ml) and the mixture was sub- 
jected to catalytic reduction'in the presence of 10% palladium-carbon (708 mg) under a hydrogen pressure of 10 
atom. The catalyst was filtered off and the solvent was distilled away. The residue obtained was purified by silica 
gel column chromatography (eluent; ethyl acetate: n-hexane= 2: 1) to give the subject compound (7.56 g) as a 
colorless oily substance. 
Rf value: 0.38 (ethyl acetate) 
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1 H-NMR(CDCI 3 ) 5 : 1 .73 (3H, rh), 1 .95 (1 H, m), 1 .97 (3H, s), 2.47 (1 H, ddd, J=2.9, 7.8, 1 3.1 Hz), 2.65 (3H, m), 4.21 
(1H, ddd, J=7.4, 9.2, 9.2Hz), 4.47 (1H, ddd, J=2.9, 9.2, 9.2Hz), 5.86 (1H, br.s), 7.20 (5H, m) 
!R(cnr 1 ): 3321, 3026, 1771, 1656 
MS(EI):261(M+) 

(5) 3-Acetamido-3-acetoxymethyl-6-phenylhexyl acetate 

A solution of 2-acetamido-2-(3-phenylpropyl)- y -butyrolactone (8.27 g) in tetrahydrof uran (20 ml) was dropwise 
added at 0°C to a solution of lithium borohydride (1.4 g) in tetrahydrofuran (100 ml). After stirring at 50°C for 2 
hours, the reaction was stopped with 2M hydrochloric acid. The mixture was diluted with water (200 ml) and ex- 
tracted with ethyl acetate. The ethyl acetate layer was dried over anhydrous sodium sulfate and the solvent was 
distilled away. The residue obtained was dissolved in pyridine (30 ml) and acetic anhydride (20 ml) and the mixture 
was left standing at room temperature overnight. The resulting mixture was poured into ice-water (200 ml) and 
extracted with ethyl acetate. The ethyl acetate layer was washed with 2M hydrochloric acid and a saturated brine, 
dried over anhydrous sodium sulfate and the solvent was distilled away. The residue obtained was purified by 
silica gel column chromatography (eluent; ethyl acetate: n-hexane =3: 1) to give the subject compound (8.25 g) 
as a colorless oily substance. 
Rf value: 0.60 (ethyl acetate) 

1 H-NMR(CDCl3) 8 : 1.60 (2H, m), 1.80 (2H, m), 1.94 (3H, s), 2.02 (3H, s), 2.03 (3H, s), 2.16 (2H, m), 4.11 (2H, t, 
J=6.8Hz), 4.24 (2H, 2d, J=11.2Hz), 5.52 (1H, br.s), 7.15-7.30 (5H, m) 
IR(crrr 1 ): 3308, 1741, 1654, 1604 
MS(EI): 349(M+) 

(6) 3-Acetamido-3-acetoxymethyl-6-(4-undecanoylphenyl) hexyl acetate 

To a suspension of aluminum chloride (4.58 g) in dichloroethane (30 ml), a solution of undecanoyl chloride 
(3.52 g) in dichloroethane (15 ml) was dropwise added over 10 minutes. After stirring at room temperature for 30 
minutes, a solution of 3-acetamido-3-acetoxymethyl-6-phenylhexyl acetate (2.0 g) in dichloroethane (15 ml) was 
dropwise added thereto. After stirring at room temperature for 10 minutes, the reaction mixture was poured into 
water and extracted with chloroform. The chloroform layer was dried over anhydrous sodium sulfate and the solvent 
was distilled away. The residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: 
n-hexane =1:1, and then 3: 1) to give the subject compound (2.60 g) as a colorless oily substance. 
Rf value: 0.67 (ethyl acetate) 

1 H-NMR(CDCI 3 ) 8 : 0.88 (3H, t, J=6.8Hz), 1.26 (16H, m), 1.71 (2H, m), 1.82 (2H, m), 1.95 (3H, s), 2.03 (3H, s), 
2.04 (3H, s), 2.12 (2H, t, J=6.8Hz), 2.66 (2H, m), 2.93 (2H, t, J=6.7Hz), 4.11 (2H, d, J=6.4Hz), 4.24 (2H, s), 5.58 
(1 H, br.s), 7.25 (2H, d, J=7.8Hz), 7.88 (2H t d, J=7.8Hz) 
IR(cm" 1 ): 3323, 2927, 2855, 1741 ,1680 
MS(EI):517(M + ) 

(7) 3-Acetamido-3-acetoxymethyl-6-(4-undecylphenyl) hexyl acetate 

To a solution of 3- acetamido-3-acetoxymethyl-6-(4-undecanoylphenyl)-hexyl acetate (505.4 mg) in trifluoro- 
acetic acid (1 .0 ml), triethylsilane (0.31 ml) was dropwise added at 0°C and the mixture was stirred at room tem- 
perature for 2 hours. The reaction mixture was poured into a saturated potassium hydrogencarbonate solution (50 
ml) and extracted with chloroform. The chloroform layer was dried over anhydrous sodium sulfate and the solvent 
was distilled away. The residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: 
n-hexane =1 : 1 ) to give the subject compound (294.8 mg) as a colorless oily substance. 
Rf value: 0.28 (ethyl acetate: n-hexane =1:1) 

1 H-NMR(CDCl3) 8 : (3H, t, J=6.6Hz), 1.28 (18H, m), 1.56 (4H, m), 1.78 (2H, m), 1.94 (3H, s), 2.02 (3H, s), 

2.03 (3H, s), 2.12 (2H, m), 2.56 (4H, m), 4.10 (2H, t, J=6.8Hz), 4.25 (2H, m), 5.48 (1H, s), 7.06 (1H, d, J=7.8Hz) t 

7.09 (1H, d, J=7.8Hz) 

IR(cnrr 1 ): 3307, 2926, 2855, 1743, 1658 

MS(EI): 503(M + ) 

(8) 2-Amino-2-[3-(4-undecylphenyl)propyl]butane-1 , 4-diol 

3- Acetamido-3-acetoxymethyl-6-(4-undecylphenyl)hexyl acetate (1 .70 g) and lithium hydroxide monohydrate 
(1 .42 g) were dissolved in methanol (17 ml) and water (1 7 ml), and the mixture was refluxed under heating for 3 
hours while stirring. The reaction mixture was diluted with water (100 ml) and extracted with ethyl acetate. The 
ethyl acetate layer was dried over anhydrous sodium sulfate and the solvent was distilled away. The crude crystals 
obtained were recrystallized from ether-hexane-ethyl acetate (2: 2: 1) to give the subject compound (330 mg) as 
white crystals, melting at 73-76°C. 

1 H-NMR(CDCI 3 ) 8: 0.88 (3H, t, J=6.6Hz), 1.25, 1.30 (20H, 2br.s), 1.57 (8H, m), 2.57 (4H, m), 3.36 <1H, d, 
J=1 0.8Hz), 3.45 (1H, d, J=1 0.8Hz), 3.73 (1H, m), 3.81 (1H, m), 7.08 (4H, br.s) 
IR(cm" 1 ): 3315, 2923, 2852, 1516 
MS(EI): 377(M + ) 
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Elemental analysis 


Calculated 
Found 


C; 76.34, 
C; 76.07, 


H; 11.48, 
H; 11.54, 


N; 3.71 
N; 3.60 



Working example 3: 2-Amino-2-[3-(4-nonylphenyl)propyl]butane-1, 4-diol 

[0374] The subject compound, melting at 71-73°C, was produced in the same manner as working example 2 using 
nonanoyl chloride instead of undecanoyl chloride in working example 2 (6). 

1 H-NMR(CDCl3) 5 : 0.88 (3H, t, J=6.8Hz), 1.26, 1.30 (14H, 2br.s), 1.57 (10H, m), 2.57 (2H, t, J=8.1Hz), 2.58 (2H, t, 
J=8.1 Hz), 3.36 (1 H, d, J=1 0.7Hz), 3.45 (1 H, d, J=1 0.7Hz), 3.73 (1 H, m), 3.82 (1 H, m), 7.07 (2H, d, J=8.8Hz), 7.1 0 (2H, 
d, J=8.8Hz) 
MS(EI): 350[(M+1)+] 



Elemental analysis 


Calculated 
Found 


C; 75.59, 
C; 75.43, 


H; 11.25, 
H; 11.25, 


N; 4.01 
N; 3.93 



Working example 4: 2-Amino-2-[3-(4-heptylphenyl)propyl]butane-1 , 4-diol 

[0375] The subject compound, melting at 68-71 °C, was produced in the same manner as working example 2 using 
heptanoyl chloride instead of undecanoyl chloride in working example 2 (6). 

1 H-NMR(CDCl3) 5 : 0.88 (3H, t, J=6.8Hz), 1 .29 (10H, m), 1.59 (10H, m), 2.57 (2H, t, J=8.0Hz), 2.58 (2H, t, J=8.0Hz), 
3.36 (1 H, d, J=1 0.7Hz), 3.45 (1 H, d, J=1 0.7Hz), 3.73 (1 H, m), 3:81 (1 H, m), 7.07 (2H, d, J=9.4Hz), 7.10 (2H, d, J=9.4Hz) 
MS(EI):321(M + ) 



Elemental analysis 


Calculated 
Found 


C; 74.72, 
C; 74.71 , 


H; 10.97, 
H; 10.97, 


N; 4.36 
N; 4.22 



Working example 5: 3-Amino-3-[2-(4-octylphenyl)ethyl]hexane-1 , 6-diol 
[0376] 

(1) 8-Hydroxy-8-(2-phenylethyl)-1 , 4-dioxaspiro[4.5]decane 

To a solution of phenylethyl magnesium bromide in tetrahydrofuran (250 ml) prepared from phenylethyl bro- 
mide (17.3 ml) and magnesium (3.0 g), a solution of 1, 4-cyclohexadione monoethylene ketal (15.2 g) in tetrahy- 
drofuran (30 ml) was dropwise added at room temperature over 20 minutes under a nitrogen atmosphere. More- 
over, the mixture was stirred at room temperature for 30 minutes and a saturated aqueous ammonium chloride 
solution (20 ml) was added to the reaction solution. The oily layer was separated and the solvent was distilled 
away. The residue obtained was dissolved in ethyl acetate, the ethyl acetate layer was washed with water and a 
saturated brine and dried anhydrous over magnesium sulfate. The solvent was distilled away and the residue 
obtained was purified by silica gel chromatography (eluent; ethyl acetate: n-hexane =1 : 3) to give 1/10 hydrate of 
the subject compound (12.8 g) as white crystals, melting at 109-110°C. 

1 H-NMR(CDCl3) 6: 1.12 (1H, s), 1.57-1.67 (2H, m), 1.69-1.76 (2H, m), 1.73-1.83 (4H. m), 1.86-1.96 (2H, m), 
2.67-2.74 (2H, m), 3.92-4.00 (4H, m), 7.25-7.35 (5H, m) 
IR(cnrr 1 ): 3472, 2948, 2888, 1491, 1454 
MS(EI): 262(M + ) 



Elemental analysis 


Calculated 
Found 


C; 72.75, 
C; 72.70, 


H; 8.47 
H; 8.47 



(2) 4-Acetamido-4-(2-pheny1ethyl)cyclohexan-1 -one 
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To a solution of 8-hydroxy-8-(2-phenyIethyl)-1 , 4-dioxaspiro[4.5]decane (12.8 g) in acetonitrile (200 ml) a 
concentrated sulfuric acid (5.7 ml) was dropwise added under ice-cooling over 3 minutes. The reaction mixture 
was left standing at room temperature for 2 days, poured into a saturated aqueous sodium hydrogencarbonate 
solution under ice-cooling and extracted with ethyl acetate. The ethyl acetate layer was washed with water and a 
saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled away under reduced pres- 
sure to give 8-acetamido-8-(2-phenyiethyl)-1 , 4-dioxaspiro[4.5]decane as a crude product. The crude product was 
dissolved in tetrahydrofuran (140 ml) without purifying and thereto was added a 0.1 N aqueous hydrochloric acid 
solution (30 ml) at room temperature and the mixture was allowed to stand overnight. The mixture was carefully 
poured into a ice-cooled saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate 
The ethyl acetate layer was washed with water and a saturated brine, dried over anhydrous magnesium sulfate 
and the solvent was distilled away to give crude crystals. The crystals were recrystallized from a mixed solvent (1 • 
1) of 1 , 2-dimethoxyethane-diisopropyl ether to give 1/5 hydrate of the subject compound (5.1 g) as white crystals 
melting at 140-143°C. 

1H-NMR(CDCI3) 5 : 1 .82-1 .92 (2H, m), 1 .97 (3H, s), 2.1 9 (2H, dd, J=7.8, 8.8Hz), 2.29-2.38 (2H, m), 2.40-2 59 (4H 
m), 2.63 (2H, dd, J=7.8, 8.8Hz), 5.27 (1H, s), 7.15-7.34 (5H, m) 
IR(cm-l): 3282, 3082, 2928, 1715, 1648, 1560. 1457, 697 
MS(EI): 259(M + ) 



Elemental analysis 


Calculated 
Found 


C; 73.08, 
C; 73.31 , 


H; 8.20, 
H; 8.21, 


N; 5.33 
N; 5.13 



(3) 4-Acetamido-4-(2-phenylethyl)-6-hexanolide 

To a solution of 4-acetamido-4-(2-phenylethyl)cyclohexan-1-one (4.3 g) in methylene chloride (60 ml), met- 
achloroperbenzoic acid (3.4 g) and potassium hydrogencarbonate (2.0 g) were added at room temperature and 
the mixture was refluxed under heating for 18 hours. After cooling, a 5% aqueous sodium thiosulfate solution (5 0 
ml) was added thereto to reduce an excess amount of metachloroperbenzoic acid. The methylene chloride layer 
and the aqueous layer was separated and the aqueous layer was extracted with chloroform. The oily layers were 
combined, washed with water and a saturated brine and dried over anhydrous magnesium sulfate. The solvent 
was distilled away and the residue obtained was purified by silica gel chromatography (eluent; chloroform-methanol 
=1 0: 1 ) to give crude crystals. The crystals were recrystallized from ethyl acetate to give 1 h 0 hydrate of the subject 
compound (2.7 g) as white crystals, melting at 1 65-1 67°C. 

1 H-NMR(CDCI 3 ) S : 1 .76 (1 H, t, J=1 3.2Hz), 1 .87 (1 H, dd, J=1 6. 1 , 1 0.2Hz), 1 .96 (3H, s), 2.07-2. 1 2 (1 H, m) 2 1 7-2 24 
(1H, m), 2.38 (1H, dd, J=15.1 , 8.3Hz), 2.56 (4H, t, J=8.3Hz), 2.67 (1 H, dd, J=15.1 , 5.8Hz), 2.78 (1H, t, J=13 2Hz) 
4.18 (1H, ddd, J=13.6, 6.3, 2.0Hz), 4.33 (1H, dd, J=13.6, 9.7Hz), 5.02 (1H, s), 7.14-7.32 (5H, m) 
IR(cnrr 1 ): 3294, 1731, 1648, 1560, 1452, 1294, 1182, 699 
MS(EI):276(M++1) 



Elemental analysis 


Calculated 
Found 


C; 69.34, 
C; 69.05, 


H; 7.71, 
H; 7.74, 


N; 5.05 
N; 4.98 



(4) 3-Acetamido-6- acetoxy-3-(2-phenylethyf)hexyl acetate 

To a solution of lithium borohydride (220 mg) in tetrahydrofuran (100 ml), under a nitrogen atmosphere a 
solution of 4-acetamido-4-(2-phenyl-ethyl)-6-hexanolide (1.4 g) in tetrahydrofuran (30 ml) was dropwise added 
over 1 0 minutes and the mixture was further refluxed under heating for 1 .5 hours. After cooling, the reaction mixture 
was neutralized with a saturated aqueous ammonium chloride solution and the solvent was distilled away under 
reduced pressure. The residue obtained was dissolved in ethyl acetate and the mixture was washed with water 
and a saturated brine. The mixture was dried over anhydrous magnesium sulfate and the solvent was distilled 
away to give 3-acetamido-3-(2-phenylethyl)hexane-1 , 6-diol as a crude product. The product was dissolved in 
pyridine (20 ml) without purifying, and acetic anhydride (10 ml) was added to the mixture at room temperature 
The whole mixture was allowed to stand overnight. The solvent was distilled away under reduced pressure and 
the residue obtained was purified by silica gel chromatography (eluent; chloroform-ethyl acetate =2: 1) to give the 
subject compound (0.50 g) as a colorless oily substance. 

1 H-NMR(CDCI 3 ) 6 : 1 .59-1 .75 (4H, m), 1 .77-1 .82 (1 H, m), 1 .88-1 .96 (1 H, m), 1 .94 (3H, s), 2.05 (3H, s), 2 06 (3H 
s), 2.16 (2H, t, J=6.8Hz), 2.56 (2H, t, J=8.8Hz), 4.08 (2H, t, J=6.3Hz), 4.14 (2H, t, J=6.8Hz), 7.15-7.30 (5H, m) ' 
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IR(cnrr 1 ): 3308, 2958, 1733, 1652, 1553, 1456, 1240, 1035, 702 
MS(EI): 363(M+) 

(5) 3-Acetamido-6-acetoxy-3-[2-(4-octanoylphenyl)ethyl]hexyl acetate 

To a suspension of anhydrous aluminum chloride (1 .4 g) in 1 , 2-dichloroetane (20 ml), octanoyl chloride was 
carefully added at room temperature and the suspension was stirred until anhydrous aluminum chloride was entirely 
dissolved. To the reaction solution, a solution of 3-acetamido-6-acetoxy-3-(2-phenylethyl)hexyl acetate (780 mg) 
in 1 , 2-dichloroethane (10 ml) was dropwise added at room temperature over 1 0 minutes. The reaction temperature 
raised to 70°C and the mixture was stirred for 30 minutes. After cooling, the reaction solution was poured into ice- 
water and extracted with chloroform. The chloroform layer was washed with water and a saturated brine, dried 
over anhydrous magnesium sulfate and the solvent was distilled away. The residue obtained was purified by silica 
gel chromatography (eluent; hexane-ethyl acetate =1: 1) to give the subject compound (780 mg) as a yellowish 
oily substance. 

1 H-NMR(CDCl3) 5 : 0.88 (3H, t, J=6.8Hz), 1.22-1.42 (10H, m), 1 .60- 2.23 (8H, m), 1.94 (3H, s), 2.05 (3H, s), 2.06 
(3H, s), 2.61 (2H, t, J=7.8Hz), 2.94 (2H, t, J=6.9Hz), 5.52 (1H, s), 7.26 (2H, d, J=7.9Hz), 7.88 (2H, d, J=7.9Hz) 
IR(cm" 1 ): 3321 , 2931 , 2857, 1738, 1683. 1652, 1538, 1239, 1036 
MS(EI): 489 (M + ) 

(6) 3-Acetamido-6-acetoxy-3- [2-(4-octylphenyl)ethyl]hexyl acetate 

To a solution of 3-acetamido-6-acetoxy-3-[2-(4-octanoylphenyl)ethyl]hexyl acetate (720 mg) in trifluoroacetic 
acid (1 5 ml), triethylsilane (0.53 ml) was added at room temperature. After stirring for an hour, the reaction solution 
was poured into ice-water and potassium carbonate was carefully added to the mixture to neutralize. The mixture 
was extracted with ethyl acetate and the extract was washed with water and a saturated brine and dried over 
anhydrous magnesium sulfate. The solvent was distilled away and the residue obtained was purified by silica gel 
chromatography (eluent; hexane-ethyl acetate =1: 1) to give the subject compound (450 mg) as a colorless oily 
substance. 

1 H-NMR(CDCl3) 5: 0.88 (3H, t, J=6.8Hz), 1.22-1.36 (10H, m), 1.53- 1.68 (4H, m), 1:72-1.80 (1H, m), 1.82-1.97 
(2H, m), 1.90 (3H, s), 2.04 (3H, s), 2.06 (3H, s), 2.17 (2H, t, J=6.8Hz), 2.45-2.60 (4H, m), 4.07 (2H, t, J=604Hz), 
4.14 (2H, t, J=6.8Hz), 5.14 (1H, s), 7.09 (4H, s) 

IR(crrr 1 ): 3313, 2927, 2855, 1733, 1661, 1557, 1456, 1367, 1240, 1037 
MS(EI): 475(M+) 

(7) 3-Amino-3-[2-(4-octylpheny1)ethyl]hexane-1 , 6-diol 

To a solution of 3-acetamido-6-acetoxy-3-[2-(4-octylphenyl)ethyl]hexyl acetate (400 mg) in methanol-water (1 : 
1) (1 2 ml), lithium hydroxide monohydrate (360 mg) was added at room temperature and the mixture was refluxed 
under heating for 4 hours. After cooling, the mixture was neutralized with ammonium chloride and the solvent was 
distilled away under reduced pressure. The residue obtained was extracted with chloroform, the extract was 
washed with water and a saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled 
away to give the subject compound (290 mg) as a yellowish oily substance. 

1 H-NMR(CDCl3) 8 : 0.88 (3H, t, J=6.8Hz), 1 .36-1 .98 (12H, m), 1 .50-1 .85 (8H, m), 1.75 (2H, t, J=4.9Hz), 2.44-2.64 
(4H, m), 3.64 (2H, t, J=5.3Hz), 3.85 (2H, t, J=5.9Hz), 7.09 (4H, s) 
IR(cnr 1 ): 3348, 2926, 2855, 2854, 1457, 1057 
MS(EI): 349(M + ) 

Working example 6: 2-Amino-4-(4-octylphenyl)butanol hydrochloride 
[0377] 

(1) 2-(4-Octylphenyl)ethyl iodide 

To a solution of 2-(4-octylphenyl)ethanol (25 g) in ether (200 ml)-acetonitrile (100 ml), imidazole (11 g) and 
triphenylphosphine (36 g) were added and the mixture was stirred at 0°C for an hour. Iodine (38 g) was added to 
the solution and the whole mixture was stirred at 0°C for 2 hours. Silica gel was added to the reaction solution and 
the mixture was filtered off. The precipitate was washed with a mixed solution of hexane-ethyl acetate (2: 1). The 
filtrate and the solvent employed at washing were combined and concentrated. The residue was purified by silica 
gel chromatography (eluent; hexane-ethyl acetate =2: 1) to give the subject compound (37 g) . 
Rf value: 0.85 (hexane-ethyl acetate =4: 1 ) 
MS: 344(M + ) 

1 H-NMR(400MHz, CDCI 3 ) 5 : 0.88 (3H, t, J=8Hz), 1 .10-1 .40 (1 OH, m), 1 .50-1 .65 (2H, m), 2.57 (2H, t, J=8Hz). 3.14 
(2H, t, J=8Hz), 3.33 (2H, t, J=8Hz), 7.09 (2H, d, J=8Hz), 7.13 (2H, d, J=8Hz) 

(2) Diethyl 2-acetamido-2-[2-(4-octylphenyl)ethyl]malonate 

To a suspension of sodium hydride (6 g) in dimethylformamide (100 ml), a solution of ethyl acetamidomalonate 
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(33 g) in dimethylformamide (1 00 ml) was added under ice-cooling and the mixture was stirred at room temperature 
for 2 hours. A solution of 2-(4-octylphenyl)ethyl iodide (37 g) in dimethyl-formamide (100 ml) was added to the 
mixture under ice-cooling. The mixture was stirred for 2 hours at the same temperature and left standing overnight. 
The resultant mixture was poured into water and extracted with ethyl acetate. The extract was washed with a 
5 saturated brine and dried over magnesium sulfate. The solvent was distilled away under reduced pressure and 

the residue was purified by silica gel chromatography (eluent; hexane-ethyl acetate =3: 1) to give the subject 
compound (25 g). 

Rf value: 0.40 (hexane-ethyl acetate= 2: 1 ) 

1 H-NMR(400MHz, CDCI 3 ) 8 : 0.88 (3H, t, J=8Hz), 1 .20-1 .30 (1 OH, m), 1 .24 (6H, t, J=8Hz) t 1 .50-1 .62 (2H, m), 1 .97 
10 (3H, s), 2.45 (2H, dd, J=12, 8Hz), 2.54 (2H, t, J=8Hz), 2.68 (2H, dd, J=12, 8Hz), 4.14-4.26 (4H, m), 6.75 (1H, s), 

7.05 (2H, d, J=8Hz), 7.08 (2H, d, J=8Hz) 

(3) 2-Amino-4-(4-octylphenyl)butanoic acid hydrochloride 

Diethyl 2-acetamido-2-[2-(4-octylphenyl)ethyl]malonate (20 g) was added to a 5N aqueous hydrochloric acid 
solution (350 ml) and the mixture was refluxed under heating for 6.5 hours. Ethanol (45 ml) was added to the 
15 mixture and the whole mixture was further refluxed under heating for 1 .5 hours. The reaction mixture was concen- 

trated under reduced pressure to give the subject compound (20 g). 
MS: 292(M + ) 

1 H-NMR(400MHz, DMSO-d 6 ) 8 : 0.84 (3H, t, J=8Hz), 1.17-1.32 (10H, m), 1.46-1.58 (2H, m), 1.96-2.11 (2H, m), 
2.49 (2H, t, J=4Hz), 2.48- 2.62 (1H, m), 2.63-2.76 (1H, m), 3.83-3.94 (1H, m), 7.06-7.12 (4H, m), 8.33-8.44 (2H, 
20 br.s), 8.48-8.58 (1H, br,s) 

(4) Methyl 2-amino-4-(4-octylphenyl)butyrate hydrochloride 

To a solution of 2-Amino-4-(4-octylphenyl)butanoic acid hydrochloride (20 g) in methanol (500 ml), thionyl 
chloride (7.2 ml) was added under ice-cooling and the mixture was left standing overnight. The reaction mixture 
was concentrated under reduced pressure to give the subject compound (1 6 g). 
25 MS: 305(M + ) 

1H-NMR(400MHZ, DMSO-d 6 ) 8 : 0.84 (3H, t, J=8Hz), 1.14-1.31 (10H, m), 1.45-1.57 (2H, m), 1.97-2.10 (2H, m). 
2.49 (2H, t, J=4Hz), 2.49- 2.63 (1 H, m), 2.63-2.74 (1H, m), 3.73 (3H, s), 3.94-4.06 (1H, m), 7.10 (4H, s), 8.43-8.62 
(3H, br.s) 

(5) Methyl 2-acetamido-4-(4-octylphenyl)butyrate 

30 To a solution of methyl 2-amino-4-(4-octylphenyl)butyrate hydrochloride (1 6 g) in methylene chloride (300 ml), 

triethylamine (16 ml) and acetyl chloride (3.8 ml) were added and the mixture was stirred at room temperature for 
an hour. Then, methylene chloride (500 ml) was further added to the mixture, the whole mixture was washed with 
a dilute hydrochloric acid, an aqueous sodium hydrogencarbonate solution and a saturated brine in order and dried 
over magnesium sulfate. The solvent was distilled away under reduced pressure and the residue was purified by 

35 silica gel chromatography (eluent; hexane-ethyl acetate =1 : 2) to give the subject compound (11 g). 

MS: 348(M + +1) 

1 H-NMR(400MHz, CDCI 3 ) 8 : 0.88 (3H, t, J=8Hz), 1.19-1 .36 (10H, m), 1 .48-1.62 (2H, m), 2.02 (3H, s), 1.94-2.06 
(1 H, m), 2.13-2.23 (1 H, m), 2.56 (2H, t, J=8Hz), 2.47-2.70 (2H, m), 3.72 (3H, s), 4.63-4.72 (1 H, m), 5.87-5.98 (1 H, 
m), 7.07 (2H, d, J=8Hz), 7.09 (2H, d, J=8Hz) 

^o (6) 2-Acetamido-4-(4-octylphenyl)butanol 

To a suspension of lithium aluminum hydride (1 .2 g) in tetrahydrofuran (100 ml), a solution of methyl 2-aceta- 
mido-4-(4-octylphenyl)butyrate (11 g) in tetrahydrofuran (200 ml) was added and the suspension was stirred at 
room temperature for 30 minutes. An aqueous tetrahydrofuran (70%, 10 ml) was added to the solution and the 
mixture was left standing overnight. Magnesium sulfate was added to the mixture, the precipitate was filtered off 

45 and the solvent was distilled away under reduced pressure. The residue was dissolved in ethyl acetate, the solution 

was washed with a dilute hydrochloric acid, an aqueous sodium hydrogencarbonate solution and a saturated brine 
in order and dried over sodium sulfate. The solvent was distilled away under reduced pressure to give the subject 
compound (6.6 g). 
MS: 319(M + ) 

50 1H-NMR(400MHz, CDCI3) 8 : 0.88 (3H, t, J=8Hz), 1.20-1.38 (10H, m), 1.52-1.62 (2H, m), 1.75-1.96 (2H, m), 1.96 

(3H, s), 2.48 (1 H, t, J=8Hz), 2.56 (2H, t, J=8Hz), 2.64 (2H, t, J=8Hz), 3.58-3.64 (1 H, m), 3.69-3.74 (1 H, m), 3.92-4.03 
(1H, m), 5.46-5.58 (1H, m), 7.08 (2H, d, J=8Hz), 7.11 (2H, d, J=8Hz) 
(7) 2-Amino-4-(4-octylphenyl)butanol hydrochloride 

Methyl 2-amino-4-(4-octylphenyl)butyrate hydrochloride (1 .0 g) obtained in aforementioned (5) was added to 

55 an aqueous ammonia solution (20 ml), and the mixture was extracted with ethyl acetate. The extract was washed 

with water and a saturated brine, dried over sodium sulfate and the solvent was distilled away under reduced 
pressure. A solution of the obtained residue in tetrahydrofuran (20 ml) was added to a suspension of lithium alu- 
minum hydride (0.35 g) in tetrahydrofuran (10 ml) under ice-cooling and the mixture was stirred at room temperature 
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for an hour. An aqueous tetrahydrofuran (80%, 10 ml) was added to the mixture and the whole mixture was left 
standing overnight. Celite was added thereto, the precipitate was filtered off and the solvent was distilled away 
under reduced pressure. The residue was dissolved in ethyl acetate, and the solution was washed with water and 
a saturated brine and dried over magnesium sulfate. The solvent was distilled away under reduced pressure. 
Thereto was added a solution of 26% hydrochloric acid in ethanol to crystallize and the crystals were recrystallized 
from methanol-ethyl acetate to give the subject compound (0.43 g), melting at 96-97°C 
MS: 277(M + ) 

1 H-NMR(404MHz, CDCI3) 5: 0.84 (3H, t, J=8Hz), 1.18-1.32 (10H, m), 1.45-1.58 (2H, m), 1.70-1.85 (2H, m), 
2.45-2.55 (2H, m), 2.60 (2H f t, J=8Hz), 3.02 (1H, br.s), 3.40-3.48 (1H, m), 3.56-3.64 (1H, m), 5.30 (1H, t, J=8Hz), 
7.10 (4H, s), 7.85 (3H, br.s) 





Elemental analysis 




Calculated 


C; 68.87, 


H; 10.28, 


N; 4.46 


IS 


Found 


C; 68.58, 


H; 10.34, 


N; 4.48 



IR(KBr): 3331, 3012, 2924, 2853, 1614, 1515, 1498 (cm' 1 ) 
Working example 7: 2-Methoxycarbonylamino-2-[2-(4-octylphenyl) ethyl]-butane 1 , 4-diol 
[0378] 



25 



30 



35 



40 



45 



50 



55 



(1) Diethyl 2-(2-tert-butyldiphenylsilyloxyethyl)-2-(2-phenylethyl)malonate 

Sodium hydride (60%, 2.13 g) and diethyl 2-(2-tert-butyldiphenylsilyloxyethyl)malonate (13.40 g) were added 
to dimethylformamide (70 ml) and the mixture was stirred at room temperature for 30 minutes. Thereto was drop- 
wise added a solution of 2-phenylethyl iodide (20.81 g) in dimethyl-formamide (20 ml) and the whole mixture was 
stirred at room temperature for 5 hours. The reaction mixture was poured into ice-water and extracted with ethyl 
acetate. The ethyl acetate layer was washed with a saturated brine and dried over anhydrous sodium sulfate. The 
solvent was distilled away and the residue obtained was purified by silica gel column chromatography to give the 
subject compound (1 8.70 g) as a colorless oily substance. 
Rf value: 0.46 (ethyl acetate: hexane= 1 : 5) 

1 H-NMR(CDCl3) 5 : 1 .04 (9H, s), 1.11 (6H, t, J=7.3Hz), 2.18 (2H, m), 2.33 (2H, t, J=7.3Hz), 2.43 (2H, m), 4.15 (6H f 
m), 7.07 (2H, d, J=6.8Hz), 7.15-7.43 (9H, m), 7.65 (4H, m) 
IR(neat): 2962, 2933, 1732 cm' 1 

(2) 2-Ethoxycarbonyl-2-(2-phenylethyl)- ^butyrolactone 

To a solution of diethyl 2-(2-tert-butyldiphenylsilyloxyethyl)-2-(2-phenylethyl)malonate (5;570 g) in tetrahydro- 
furan (1 0 ml), a 1 M solution of tetrabutylammonium fluoride in tetrahydrofuran (1 0.2 ml) was added and the mixture 
was stirred at room temperature for 18 hours. After the reaction mixture was concentrated, water (100 ml) was 
added to the resultant mixture and the solution was extracted with ethyl acetate. The ethyl acetate layer was 
washed with a saturated brine and dried over anhydrous sodium sulfate. The solvent was distilled away and the 
residue obtained was purified by silica gel column chromatography to give the subject compound {2. 09 g) as a 
colorless oily substance. 
Rf value: 0.1 7 (ethyl acetate: hexane =1:5) 

1 H-NMR(CDCl3) 8:1 .31 (3H, t, J=7.3Hz), 2.08 (1H, m), 2.27 (1H, dt, J=12.7, 8.8Hz), 2.43 (1H, m), 2.60 (1H, m), 
2.77 (2H, m), 4.24 (2H, q, J=7.3Hz), 4.36 (2H, m), 7.28 (3H, m), 7.20 (2H f m) 
IR(neat): 2983, 2931 , 1 775, 1 732 cm' 1 
MS(EI): 262(M+) 

(3) 2-(2-Phenylethyl)- y-butyrolactone-2-carboxylic acid 

To a solution of 2-ethoxycarbonyl-2-(2-phenylethyl)- T^butyrolactone (2.01 g) in acetone (32 ml), a 0.25N aque- 
ous sodium hydroxide solution (32 ml) was dropwise added under ice-cooling. After the mixture was stirred at room 
temperature for an hour, 2N hydrochloric acid was added thereto and the mixture was extracted with ethyl acetate. 
The ethyl acetate layer was washed with a saturated brine and dried over anhydrous sodium sulfate. The solvent 
was distilled away and the crude crystals obtained were washed with hexane a few times to give the subject 
compound (1 .53 g) as white crystals, melting at 131-134°C. 
Rf value: 0.21 (acetic acid: ethyl acetate: hexane= 2: 49: 49) 

1 H-NMR(CDCl3) 5 : 2.1 0 (1 H, m), 2.38 (2H, m), 2.64 (1 H, dt, J=4.9, 1 1 .7Hz), 2.82 (2H, m), 4.41 (2H, m), 4.60 (1 H, 
br.s), 7.20 (2H, m), 7.27 (3H, m) 
MS(EI): 234 (M+) 
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(4) 2-Methoxycarbonylamino-2-(2-phenylethyl)- 7-butyrolactone 

To a solution of 2-(2-phenylethyl)- y-butyroIactone-2-carboxylic acid (1 .461 7 g) in acetone (30 ml), triethylamine 
(1.04 ml) was added at -20°C. The mixture was stirred for 15 minutes, ethyl chloroformate (0.66 ml) was added 
thereto. After the mixture was stirred for 30 minutes, sodium azide (490 mg) was dissolved in water (5 ml) and the 
solution was added to the mixture, and the whole mixture was stirred for an hour. The reaction mixture was diluted 
with water (50 ml) and extracted with chloroform. The chloroform layer was washed with a saturated brine and 
dried over anhydrous sodium sulfate. The solvent was distilled away, the residue obtained (acid azide) was dis- 
solved in benzene (10 ml) and the mixture was refluxed under heating for an hour. Methanol (10 ml) was further 
added thereto and the mixture was refluxed under heating for an hour. The solvent was distilled away and the 
residue obtained was purified by silica gel column chromatography to give the subject compound (1 .7607 g) as a 
colorless oily substance. 
Rf value: 0.48 (ethyl acetate: hexane= 1:1) 

1H-NMR(CDCI 3 ) 5 : 2.04 (1H, m), 2.26 (1H, m), 2.74 (2H, t, J=8.8Hz), 3.67 (3H, s), 4.28 (1H, dt, J=7.3, 6.9Hz), 
4.50 (1H, dt, J=1.9, 9.2Hz), 5.27 (1H, s), 7.19 (2H, m), 7.28 (3H, m) 
IR(neat): 3343, 3027, 1775, 1717 cm" 1 
MS(EI): 232([M-OMen 

(5) 2-Methoxycarbonylamino-2-[2-(4-octanoylphenyl)ethyl]-7 -butyro lactone 

2-Methoxycarbonylamino-2-(2-phenylethyl)- 7-butyrolactone (1 .5479 g) was subjected to Friedel-C rafts reac- 
tion using octanoyl chloride in the same manner as working example 2 (6) to give the subject compound (790 mg) 
as a colorless oily substance. 
Rf value: 0.36 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCl3) 6 : 0.88 (3H, t, J=6.8Hz), 1.30 (8H, m), 1.71 (1H, m), 2.05 (1H, m), 2.30 (1H, m), 2.59 (1H, m), 
3.66 (3H, s), 4.29 (1 H. m), 4.50 (1 H, m), 5.31 (1 H, s), 7.26 (2H, d, J=8.3Hz), 7.89 (2H, d, J=8.3Hz) . 
IR(neat): 3342, 2929, 2857, 1 776, 1 722 cm" 1 
MS(EI): 389(M+) 

(6) 2-Methoxycarbonylamino-2-[2-(4-octylphenyl)ethyl]-y -butyrolactone 

2-Methoxycarbonylamino-2-[2-(4-octanoylphenyl)ethyl]- 7-butyrolactone (832.1 mg) was subjected to reduc- 
tion in the same manner as working example 2 (7) to give the subject compound (579.4 mg) as white crystals, 
melting at 93-95°C. 

Rf value: 0.50 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCl3) 6 : 0.88 (3H, t, J=7.3Hz), 1.28 (12H, m), 1.56 (2H, m), 2.03 (1H, m), 2.21 (1H, m), 2.56 (2H, t, 
J=7.8Hz), 2.68 (2H, t, J=8.3Hz), 3.66 (3H, s), 4.28 (1H, m), 4.49 (1H, m), 5.24 (1H, s), 7.08 (2H, d, J=8.3Hz), 7.11 
(2H, d, J=8.3Hz) 

IR(KBr): 3271 , 2926, 2855, 1 772, 1721 cm" 1 
MS(EI): 377(M+) 





Elemental analysis 




Calculated 


C; 70.37, 


Hj 8.86, 


N; 3.73 


40 


Found 


C; 70.40, 


H; 8.82, 


N; 3.66 



45 



50 



(7) 2-Methoxycarbonylamino-2-[2-(4-octylphenyl)ethyl]butane-1 , 4-diol 

2-Methoxycarbonylamino-2-[2-(4-octylphenyl)ethyl]-7^butyrolactone (489.4 mg) was subjected to reduction in 
the same manner as working example 2 (5) to give the subject compound (342.8 mg) as a colorless oily substance. 
Rf value: 0.56 (ethyl acetate) 

1 H-NMR(CDCI 3 ) 8 : 0.88 (3H, t, J=7.3Hz), 1 .27 (12H, m), 1 .57 (2H, m), 2.13 (2H, m), 2.57 (4H, m), 3.68 (3H, m), 
3.72 (2H, m), 3.82 (2H, s), 5.50 (1H, s), 7.09 (4H, s) 
IR(neat): 3342, 2927, 2856, 1705, 1515 cm" 1 
MS(EI): 380 ([M+1] + ) 

Working example 8: 3-Acetamido-3-acetoxymethyl-5-(4-octanoylphenyl)-pentyl acetate 



[0379] 



55 



(1 ) 3-Acetoxymethyl-3-methoxycarbonylamino-5-phenylpentyl acetate 

2-Methoxycarbonylamino-2-(2-phenylethyl)-7-butyrolactone (1 0.56 g) was subjected to reduction and acetylat- 
ed in the same manner as working example 2 (5) to give the subject compound (6.73 g) as a colorless oily sub- 
stance. 
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♦ 

Rf value: 0.70 (ethyl acetate: hexane= 1: 1) 

1 H-NMR(CDCl3) 8 : 2.04 (3H, s), 2.06 (2H, m), 2.17 (2H, t, J=7.3Hz), 2.61 (2H, m), 3.64 (3H t s), 4.19 (2H, t, 
J=6.3Hz), 4.28 (2H, s), 4.88 (1H, s), 7.18 (3H, m), 7.28 (2H, m) 
I R(neat): 3355, 2956, 1 740 cm- 1 
5 MS(EI): 351 (M+) 

(2) 3-Acetamido-3-acetoxymethyl-5-phenylpentyl acetate 

To a solution of 3-acetoxymethyl-3-methoxycarbonytamino-5-phenyl-pentyl acetate (3.678 g) in dichlorometh- 
ane (22 ml), trimethylsilyl iodide (0.70 ml) was added and the mixture was left standing at room temperature for 
30 minutes. Methanol (10 ml) was added thereto to discontinue the reaction and the solvent was distilled away. 
10 The residue obtained was acetylated in a usual manner to give the subject compound (1 .1137 g).as a colorless 

oily substance. 
Rf value: 0.46 (ethyl acetate) 

1 H-NMR(CDCl3) 5 : 1 .94 (3H, s), 2.05 (3H, s), 2.1 1 (3H, s), 2.22 (2H, t, J=6.9Hz), 2.60 (2H, m), 4.1 8 (2H, t, J=6.9Hz), 
4.33 (2H, dd, J=12.7, 11.7Hz), 5.59 (1H, s), 7.19 (3H, m), 7.28 (2H, m) 
15 IR(neat): 3308, 2965, 1739, 1658 cm" 1 

MS(EI): 335 (M + ) 

(3) 3-Acetamido-3-acetoxymethyl-5-(4-octanoylphenyl)pentyl acetate 

3-Acetamido-3-acetoxymethyl-5-phenylpentyl acetate (1 .00 g) was subjected to Friedel-Crafts reaction using 
octanoyl chloride in the same manner as working example 2 (6) to give the subject compound (0.94 g) as a colorless 
20 oily substance. 

Rf value: 0.11 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCl3) 8 : 0.88 (3H, t, J=7.3Hz), 1 .32 (10H, m), 1 : 56 (2H, m), 1 .72 (2H, m), 1 .97 (3H, s), 2.05 (3H, s), 
2.12 (3H, s), 2.19 (2H, m), 2.63 (2H, m), 2.93 (2H, t, J=7.3Hz), 4.18 (2H t t, J=6.4Hz), 4.32 (2H, s), 5.66 (1H, s), 
7.26 (2H, d, J=8.3Hz), 7.87 (2H, d, J=8.3Hz) 
25 IR(neat): 3363, 2931 , 2858, 1 741 , 1 679 cm* 1 

Working example 9: 3-Acetamido-3-acetoxymethyl-5-(4-octylphenyl)pentyl acetate 

[0380] 3-Acetamido-3-acetoxymethyl-5-(4-octanoylphenyl)pentyl acetate (91 2.5 mg) was reduced in the same man- 
so ner as working example 2 (7) to give the subject compound (646.4 mg) as a colorless oily substance. 
Rf value: 0.1 8 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCI 3 ) 5 : 0.88 (3H, t, J=6.8Hz), 1.27 (10H, m), 1.58 (2H, m), 1.93 (3H, s), 2.04 (3H, s), 2.10 (3H, s), 2.22 
(2H, t, J=6.8Hz), 2.55 (4H, m), 4.15 (2H, t, J=6.9Hz), 4.30 (2H. m), 5.55 (1H, s), 7.02 (4H, s) 
IR(neat): 3308, 2928, 2856, 1744, 1658 cm" 1 
35 MS(EI): 447(M+) 

Working example 10: 2-Amino-2-[2-(4-octylphenyl)ethyl]butane-1, 4-diol 1/5 hydrate 

[0381] 3-Acetamido-3-acetoxymethyl-5-(4-octylphenyl)pentyl acetate was hydrolyzed in the same manner as work- 
40 ing example 2 (8) to give the subject compound, melting at 75-76°C. 
Rf value: 0.47 (chloroform: methanol: acetic acid: water= 70: 20: 6: 4) 

1 H-NMR(DMSO-d 6 ) 8 : 0.84 (3H, t, J=6.9Hz), 1.25 (12H, m), 1.50 (6H, m), 3.18 (2H, s), 3.54 (2H, t, J=6.9Hz), 4:59 
(1H,s),7.05(4H,s) 
IR(KBr): 3367, 3296, 2927, 2854 cm* 1 
45 MS(EI):321(M + ) 





Elemental analysis 




Calculated 


C; 78.89, 


H; 10.97, 


N; 4.31 


50 


Found 


C; 74.11, 


H; 11.10, 


N; 4.24 



Working example 11: 3-Acetoxymethyl-3-methoxycarbonylamino-5-(4-decanoylphenyl)pentyl acetate 

[0382] 3-Acetoxymethyl-3-methoxycarbonylamino-5-phenylpentyl acetate (1 .99 g) was subjected to Friedel-Crafts 
55 reaction using decanoyl chloride in the same manner as working example 2 (6) to give the subject compound (2.33 g) 
as white crystals, melting at 75-77°C. 
Rf value: 0.25 (ethyl acetate: hexane= 1:2) 

1 H-NMR(CDCl3) 8 : 0.88 (3H, t, J=7.3Hz), 1.26 (10H, m), 1.58 (2H, m), 1.71 (2H, m), 2.04 (3H, s), 2.11 (3H, s), 2.19 
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(4H, m), 2.66 (2H, dd, J=7.3, 9.7Hz), 2.93 (2H, t, J=7.8Hz), 3.65 (3H, s), 4.20 (2H t t, J=6.6Hz), 4.28 (2H, s), 4.92 (1H f 
s), 7.27 (2H, d, J=8.5Hz), 7.88 (2H, d, J=8.5Hz) 
IR(KBr): 3338, 2917, 2851, 1742, 1698, 1684 cm' 1 
MS(EI): 505(M+) 



Elemental analysis 


Calculated 
Found 


C; 66.51 . 
C; 66.29, 


H; 8.57, 
H; 8.76, 


N; 2.77 
N; 2.71 



Working example 12: 3-Acetoxymethyl-3-methoxycarbonylamino-5-(4-decylphenyl)pentyl acetate 

[0383] 3-Acetoxymethyl-3-methoxycarbony!amino-5-(4-decanoylphenyl)pentyl acetate (2.25 g) was subjected to re- 
duction in the same manner as working example 2 (7) to give the subject compound (1 .26 g) as white crystals, melting 
at 79-81 °C. 

Rf value: 0.51 (ethyl acetate: hexane= 1 : 2) 

1 H-NMR(CDCl3) 8 : 0.88 (3H, t, J=6.8Hz), 1.27 (14H, m) t 1.58 (2H, m), 2.01 (2H, m), 2.04 (3H, s), 2.10 (3H, s), 2.16 
(2H, t, J=6.3Hz), 2.57 (4H, m), 3.64 (3H, s), 4.19 (2H, t, J=6.8Hz), 4.28 (2H, s), 4.85 (1H, s), 7.08 (4H, 2d, J=8.3Hz) 
IR(KBr): 3332, 2920, 2850, 1742, 1698, 1545 cm 1 
MS(EI): 491 (M+) 





Elemental analysis 




Calculated 


C; 68.40, 


H; 9.22, 


N; 2.85 


25 


Found 


C; 68.18, 


H; 9.14, 


N; 2.93 



Working example 13: 3-Acetamido-3-acetoxymethyl-5-(4-decylphenyl)pentyl acetate 



[0384] 3-Acetoxymethyl-3-methoxycarbonylamino-5-(4-decylphenyl) pentyl acetate (1 .0844 g) was treated in the 
30 same manner as working example 8 (2) to give the subject compound (1 .1137 g) as a colorless oily substance. 
Rf value: 0.64 (ethyl acetate) 

1 H-NMR(CDCl 3 ) 8 : 0.88 (3H, t, J=6.8Hz), 1.28 (14H, m), 1.55 (2H, m), 1.93 (3H, s), 2.04 (3H, s), 2.08 (2H, m), 2.10 
(3H, s), 2.22 (2H, t, J=6.8Hz), 2.56 (4H, m), 4.17 (2H, t, J=6.8Hz), 4.33 (2H, 2d, Jgem=11 .7Hz), 5.54 (1 H, s), 7.08 (4H, s) 
IR(neat): 3307, 2927, 2855. 1744, 1658 cnr 1 
35 MS(EI): 475(M+) 

Working example 14: 2-Amino-2-[2-(4-decylphenyl)ethyl]butane-1 , 4-diol 

[0385] 3-Acetamido-3-acetoxymethyl-5-(4-decylphenyl)pentyl acetate was hydrolyzed in the same manner as work- 
40 ing example 2 (8) to give the subject compound, melting at 69-72°C. 

1 H-NMR(DMSO-d 6 ) 8 : 0.84 (3H, t, J=6.8Hz), 1.23 (16H. m), 1.50 (6H, m), 3.19 (2H, s), 3.54 (2H, t, J=6.9Hz), 4.59 
(1H, s), 7.06 (4H, s) 

IR(KBr): 3360, 3265, 2922, 2851 , 1 575 cm~i 
MS(EI): 349(M+) 



Elemental analysis 


Calculated 
Found 


C; 75.59. 
C; 75.61, 


H; 11.25, 
H; 11.21. 


N; 4.01 
N; 3.97 



50 

Working example 15: 3-Acetamido-3-acetoxymethyl-5-(4-dodecanoylphenyl)-pentyl acetate 

[0386] 3-Acetamido-3-acetoxymethyl-5-phenylpentyl acetate (1 .0 g) was subjected to Friedel-Crafts reaction using 
dodecanoyl chloride in the same manner as working example 2 (6) to give the subject compound (690 mg) as white 
55 crystals, melting at 87-88°C. 

Rf value: 0.1 3 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCI 3 8 : 0.88 (3H, t, J=6.8Hz), 1.26 (16H, m), 1.72 (2H, m), 1.97 (3H, s), 2.05 (3H, s), 2.11 (3H. s), 2.20 
(4H, m), 2.65 (2H, m), 2.92 (2H, t, J=7.8Hz), 4.18 (2H. t, J=6.5Hz), 4.33 (2H, s), 5.66 (1H, s). 7.26 (2H, d, J=8.3Hz), 
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7.88 (2H, d, J=8.3Hz) 

IR(KBr): 3305, 2917, 2851, 1740, 1684, 1652 cm" 1 
MS(EI):517(M+) 



5 


Elemental analysis 




Calculated 


C; 69.60, 


H; 9.15, 


N; 2.71 




Found 


C; 69.10, 


H; 9.32, 


N; 2.71 



w Working example 16: 3-Acetamido-3-acetoxymethyl-5-(4-dodecylphenyl)-pentyI acetate 

[0387] 3-Acetamido-3-acetoxymethyl-5-(4-dodecanoy!phenyl)pentyl acetate (660 mg) was subjected to reduction in 
the same manner as working example 2 (7) to give the subject compound (611.6 mg) as white crystals, melting at 
75-77°C. 

75 Rf value: 0.24 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCl3) 5 : 0.88 (3H, t, J=6.8Hz), 1.25 (18H, m), 1.56 (2H, m), 1.93 (3H, s) t 2.04 (3H t s), 2.08 (3H, s), 2.22 
(2H t t, J=6.3Hz), 2.56 (4H, m), 4.17 (2H, t, J=6.8Hz), 4.33 (2H, m), 5.54 (1H, s), 7.08 (4H f s) 
IR(KBr): 3296, 2918, 2849, 1738, 1652 cm' 1 
MS(EI): 503(M + ) 



Elemental analysis 


Calculated 
Found 


C; 71.51, 
C; 71.11, 


H; 9.80, 
H; 9.94. 


N; 2.78 
N; 2.77 



25 

Working example 17: 2-Amino-2-[2-(4-dodecy!phenyl)ethyl]butane-1, 4-diol 

[0388] 3-Acetamido-3-acetoxymethyl-5-(4-dodecylphenyl)pentyl acetate was hydrolyzed in the same manner as 
working example 2 (8) to give the subject compound, melting at 75-77°C. 
30 IR(KBr): 3360, 3264, 2922, 2850, 1574, 1516, 1470 cm- 1 





Elemental analysis 




Calculated 


C; 76.34, 


H; 11.48, 


N;3.71 


35 


Found 


C; 76.10, 


H; 11.55, 


N; 3.71 



Working example 18: 2-Acetamido-5-(4-hexyloxyphenyl)pentanol 



[0389] The same manner as working example 6 (2) to (6) was carried out using 3-(4-hexyloxyphenyl)propyl iodide 
instead of 2-(4-octylphenyl)ethyl iodide in working example 6 (2) to give the subject compound (4.37 g) f melting at 
60-61 °C. 

Rf value: 0.5 (chloroform: methanol= 9: 1) 

1 H-NMR(400MHz, CDCI3) 5 : 0.90 (3H, t, J=6.8Hz), 1 .33-1 .80 (12H, m), 1 .99 (3H, s), 2.57 (2H, m), 2.71 (1 H, m), 3.54 
(1H, m), 3.66 (1H, m), 3.92 (2H, t t J=6.8Hz), 3.93 (1H, s), 5.63 (1H, d, J=8.7Hz), 6.81 (2H, d, J=8.3Hz), 7.06 (2H, d. 
J=8.3Hz) 

IR(KBr): 3288, 2933, 1695, 1648, 1516, 1244 cm' 1 
MS(EI):321(M + ) 





Elemental analysis 


50 


Calculated 


C; 70.99, 


H; 9.72, 


N; 4.36 




Found 


C; 71.14, 


H; 9.69, 


N; 4.38 



Working example 19: (±)-2-(3, 5-dinitrobenzamido)-4-(4-heptyloxyphenyl)-2-methylbutanol 

[0390] To 2-Amino-2-methyl-4-(4-heptyloxyphenyl)butanol hydrochloride (562 mg) and potassium hydrogencar- 
bonate (51 2 mg), water (40 ml) and ethyl acetate (40 ml) were added and the mixture was allowed to suspend. 3, 
5- Din itro benzoyl chloride (41 2 mg) was added thereto and the mixture was stirred at room temperature for 15 minutes. 
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After the ethyl acetate layer was separated, the aqueous layer was extracted with ethyl acetate and the ethyl acetate 
layer was combined each other. The organic layer was washed with a saturated brine and dried over anhydrous sodium 
sulfate. The solvent was distilled away and the powder obtained was recrystallized from a mixed solvent of ethyl acetate 
and hexane to give the subject compound (670 mg) as white crystals, melting at 132-133°C. 
Rf value: 0.52 (ethyl acetate: hexane= 2: 3) 

1 H-NMFKCDCI3) 8 : 0.90 (3H, t, J=6.8Hz), 1 .31 (8H, m), 1 .50 (3H, s), 1 .69 (2H, quint, J=7.3Hz), 2.06 (1 H, m), 2.33 (1 H, 
m), 2.70 (1 H, m), 2.78 (1 H, m), 3.49 (1 H, t, J=6.3Hz), 3.75 (2H, m), 3.76 (1 H, dd, J=1 1 .2, 6.3Hz), 3.88 (1 H, dd, J=1 1 .2, 
6.3Hz), 6.11 (1H, br.s), 6.70 (2H, d, J=8.7Hz), 7.11 (2H, d, J=8.7Hz), 8.64 (2H, d, J=1.9Hz), 9.12 (1H, t, J=1.9Hz) 
IR(KBr): 3250, 3102, 2928, 2857, 1642, 1537, 1511, 1344, 1239, 1052, 919, 731 cm' 1 
MS(EI): 487(M + ), 456, 251, 218, 147, 107 



Elemental analysis 


Calculated 
Found 


C; 61.58, 
C; 61 .39, 


H; 6.82, 
H; 6.80, 


N; 8.62 
N; 8.61 



Working example 20: (-)-2-(3, 5-Dinitrobenzamido)-4-(4-heptyloxyphenyl)-2-methylbutanol 

[0391] (±)-2-(3, 5-Dinitrobenzamido)-4-(4-heptyIoxyphenyl)-2-methylbutanol (900 mg) was separated to high per- 
formance liquid chromatography (column; CHIRALCEL OD, eluent; hexane: ethanol=55: 45, flow rate; 4.6 ml /minute) 
to give the subject compound (370 mg) as a white powder, melting at 150-1 51 °C. 
[a] D = -18.0° (c=0.83, chloroform, 24°C) 

Working example 21 : (+)-2-Amino-4-(4-heptyloxyphenyl)-2-methylbutanol hydrochloride 1/2hydrate 

[0392] (-)-2-(3, 5-Dinitrobenzamido)-4-(4-heptyloxyphenyl)-2-methylbutanol (400 mg) was dissolved in a mixed sol- 
vent of methanol (20 ml) and tetrahydrofuran (1 5 ml), thereto was added a 2M aqueous lithium hydroxide solution (1 0 
ml) and the mixture was refluxed under heating for 15 minutes while stirring. The reaction mixture was concentrated 
under reduced pressure, water (50 ml) was added thereto and the mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with a saturated brine, dried over anhydrous sodium sulfate and the solvent was distilled 
away. To the residue obtained were added methanol (10 ml) and a 1M solution of hydrochloric acid in ether, and the 
solvent was distilled away. The residue obtained was suspended in ether (5 ml) and filtered to give the subject compound 
(70 mg) as yellow amorphous. 
Rf value: 0.49 (chloroform: methanol= 4: 1) 

iH-NMR(CD 3 OD) 5 : 0.90 (3H, t, J=6.9Hz), 1.32 (3H, s), 1 .32 (6H, m), 1.46 (2H, m), 1.74 (2H, quint, J=7.6Hz), 1.84 
(1H, m), 1.91 (1H, m), 2.60 (2H. m), 3.51 (1H, d, J=11.7Hz), 3.61 (1H, d, J=11.7Hz), 3.92 (2H, t, J=6.6Hz), 6.82 (2H, 
d, J=8.8Hz), 7.11 (2H, d, J=8.8Hz) 

IR(KBr): 3433, 3301 , 3013, 2939, 2858, 1614, 1538, 1513, 1242, 1050, 827cnrr 1 
MS(EI): 293(M + ), 276, 262, 245, 205, 147, 107 



Elemental analysis 


Calculated 
Found 


C; 63.79, 
C; 63.72, 


H; 9.81, 
H; 9.69, 


N;4.13 
N; 4.21 



[oc] D = +3.3° (c=0.42, chloroform, 25°C) 

Working example 22: (+)-2-(3, 5-Dinitrobenzamido)-4-(4-heptyloxyphenyl)-2-methylbutano! 

[0393] (±)-2-(3, 5-Dinitrobenzamido)-4-(4-heptyloxyphenyl)-2-methylbutanol was separated in the same manner as 
working example 20 to give the subject compound as a white powder, melting at 150-1 51 °C. 
[oc] D = +17.2° (c=1.15, chloroform, 24°C) 

Working example 23: (-)-2-Amino-4-(4-heptyloxyphenyl)-2-methylbutanol 2/5hydrate 

[0394] (+)-2-(3, 5-Dinitrobenzamido)-4-(4-heptyloxyphenyl)-2-methylbutanol was treated in the same manner as 
working example 21 to give the subject compound as a yellow amorphous. 
Rf value: 0.48 (chloroform: methanol 4: 1) 
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1 H-NMR(CD 3 OD) 8 : 0.90 (3H, t, J=7.1Hz), 1.32 (3H, s), 1.32 (6H, m), 1.46 (2H, m), 1.74 <2H t quint, J=7.3Hz), 1.84 
(1H, m), 1.91 (1H, m), 2.59 (2H, m), 3.51 (1H, d, J=11.7Hz), 3.61 (1H, d, J=11.7Hz), 3.92 (2H. t, J=6.4Hz). 6.82 <2H, 
d, J=8.8Hz), 7.11 (2H t d, J=8.8Hz) 

IR(KBr): 3437, 3299, 3012, 2927, 2858, 1614, 1538, 1513, 1242, 1050, 827 cm' 1 
5 MS(EI): 293(M + ), 276, 262, 245, 205, 1 47, 1 07 



♦ 


Elemental analysis 




Calculated 


C; 64.13, 


H; 9.81 , 


N; 4.15 


10 


Found 


C; 64.25, 


H; 9.78, 


N; 4.18 



[a] D =-3.6° (c=0.31 i chloroform, 25°C) 



Working example 24: 2-Amino-2-methyl-4-(4-nonytoxyphenyl)butanol hydrochloride 1/5hydrate 

15 

[0395] 

(1 ) 4-Methyl-4-[2-(4-nonyloxyphenyl)ethyl]-2-oxazolidinone 

In working example 1 (6), nonyl bromide was used instead of heptyl bromide and the reaction was treated in 
20 the same manner to give the subject compound as white crystals, melting at 68-69^. 

Rf value: 0.54 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCl3) 5: 0.88 (3H, t, J=6.9Hz), 1.28 (12H, m), 1.40 (3H, s), 1.43 (2H, m), 1.77 (2H, quint, J=7.6Hz), 
1.89 (2H, m), 2.62 (2H, m), 3.93 (2H, t, J=6.6Hz), 4.06 (1H, d, J=8.8Hz), 4.17 (1H, d, J=8.8Hz), 4.86 <1H, br.s), 
6.83 (2H t d, J=8.6Hz), 7.07 (2H, d, J=8.6Hz) 
25 IR(KBr): 3254, 2922, 2853, 1755, 1740, 1512, 1242, 1041 cm' 1 

MS(EI): 347(M + ), 1 90, 1 20, 1 07, 1 00 



30 



Elemental analysis 


Calculated 
Found 


C; 72.58, 
C; 72.73, 


H; 9.57, 
H; 9.61, 


N; 4.03 
N; 3.94 



(2) 2-Amino-2-methyl-4-(4-nonyloxyphenyl)butanol hydrochloride 1/5hydrate 

4-Methyl-4-[2-(4-nonyloxyphenyl)ethyl]-2-oxazolidinone was used in the same manner as working example 1 
35 (7) to give the subject compound as white crystals, melting at 157-159°C. 

Rf value: 0.17 (chloroform: methanol 4: 1) 

1 H-NMR(DMSO-d 6 ) 8 : 0.85 (3H, t, J=6.9Hz), 1.18 (3H, s), 1.24-1.38 (12H, m), 1.65-1.74 (4H, m), 2.49 (2H t m), 
3.43 (2H, m), 3.89 (2H, t, J=6.4Hz), 5.50 (1H, t, J=4.9Hz), 6.83 (2H t d t J=8.3Hz), 7.09 (2H, d, J=8.3Hz), 7.74 (3H, 
br.s) 

40 IR(KBr): 3428, 3351, 3016, 2923, 2855, 1513, 1242, 1062 cm' 1 

MS(EI): 321 (M + ), 304, 290, 273, 233, 147, 107 





Elemental analysis 


45 


Calculated 


C; 66.44, 


H; 10.15, 


N; 3.87 




Found 


C; 66.68, 


H; 10.32, 


N; 3.87 



Working example 25: 2-Amino-2-methyl-4-(4-undecyloxyphenyl)butanol hydrochloride 1/4hydrate . 
50 [0396] 

(1 ) 4-Methyl-4-[2-(4-undecyloxypheny1)ethyl]-2-oxazolidinone 

In working example 1 (6), undecyl bromide was used instead of heptyl bromide and the reaction was treated 
. in the same manner to give the subject compound as white crystals, melting at 70-71°C. 
55 Rf value: 0.70 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCl3) 8: 0.88 (3H, t, J=6.9Hz), 1.27 (16H, m), 1.41 (3H, s), 1.44 (2H, m), 1.77 (2H, quint, J=7.3Hz), 
1.89 (2H, m), 2.62 (2H, m) t 3.92 (2H, t, J=6.6Hz). 4.06 (1H, d, J=8.3Hz), 4.16 (1H, d, J=8.3Hz), 4.83 (1H, br.s) 
6.83 (2H, d, J=8.6Hz), 7.07 (1 H, d, J=8.7Hz) 
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10 



15 



IR(KBr): 3314, 2956, 2921, 2853, 1754, 1717, 1512, 1399, 1242, 1045, 1032 cnr 1 
MS(EI): 375(M + ), 274, 221, 190, 120, 107, 100 





Elemental analysis 


5 


Calculated 


C; 73.56, 


9.93, 


N; 3.73 




Found 


C; 73.63, 


Hj 9.98, 


N; 3.68 



(2) 2-Amino-2-methyl-4-(4-undecy!oxyphenyl)butanol hydrochloride 1/4hydrate 

4-Methyl-4-[2-(4-undecyloxyphenyl)ethyl]-2-oxazolidinone was used in the same manner as working example 
1 (7) to give the subject compound as white crystals, melting at 153-155°C. 
Rf value: 0.26 (chloroform, methanol=4: 1) 

1 H-NMR(DMSO-d 6 ) 8 : 0.84 (3H, t, J=6.8Hz), 1.17 (3H, s), 1.24-1.38 (16H, m), 1.65-1.74 (4H, m), 2.49 (2H, m), 
3.46 (2H, m), 3.89 (2H, t, J=6.4Hz), 5.50 (1H, t, J=5.3Hz), 6.83 (2H, d, J=8.3Hz), 7.08 (2H, d, J=8.3Hz), 7.70 (3H, 
br.s) 

IR(KBr): 3336, 3012, 2923, 2853, 1512, 1243, 1052 cm* 1 
MS(EI): 349(M + ). 332, 318, 301, 261, 147, 107 



25 



30 



35 



40 



45 



50 



55 



20 


Elemental analysis 


Calculated 


C; 67.66, 


H; 10.45, 


N; 3.59 




Found 


C; 67.45, 


H; 10.28, 


N; 3.52 



Working example 26: 2-Amino-2-methyl-4-(4-(4-phenylbutyloxy)phenyl)-butanol hydrochloride 
[0397] 

(1 ) 4-Phenylbutyl iodide 

4-Phenylbutanol (50.0 g) and triethylamine (40.5 g) were dissolved in methylene chloride (1000 ml), meth- 
anesulfonyl chloride (49.6 g) was dropwise added thereto over 15 minutes at room temperature and the mixture 
was further stirred for 1 0 minutes. The reaction solution was subjected to silica gel chromatography eluted by 
methylene chloride and the solvent of portions collected was distilled away to give a yellowish oil. The pil was 
dissolved in 2-butanone (1 000 ml), sodium iodide (64.9 g) was added thereto and the mixture was refluxed under 
heating for 5 hours while stirring. The reaction solution was filtered off and concentrated under reduced pressure. 
The residue obtained was dissolved in ethyl acetate (1000 ml), the mixture was washed with an aqueous sodium 
thiosulfate solution and a saturated brine and dried over anhydrous sodium sulfate. The solvent was distilled away 
to give the subject compound (86.5 g) as a brown oil. 
Rf value: 0.55 (hexane) 

1 H-NMR(CDCl3) 6 : 1.74 (2H, quint, J=7.6Hz), 1.86 (2H, m), 2.64 (2H, t, J=7.6Hz), 3.20 (2H, t, J=7.1Hz), 7.17-7.30 
(5H, m) 

IR(neat): 3084, 3061, 3025, 2934, 2856, 1738, 1603, 1496, 1453, 1208, 747, 698 cnr 1 
MS(EI): 260(M + ), 133, 92, 77 

(2) 2-(4-(4-Phenylbutyloxy)phenyl)ethanol 

Sodium ethoxide (26.5 g) was dissolved in ethanol (1000 ml) and 2-(4-hydroxyphenyl)ethanol (49.2 g) was 
added thereto. Then, thereto was added a solution of 4-phenylbutyl iodide (84.3 g) in tetrahydrofuran (50 ml) and 
the mixture was refluxed under heating for 5 hours while stirring. Water (700 ml) was added to the reaction mixture 
and the mixture was concentrated under reduced pressure and extracted with ethyl acetate. The ethyl acetate 
layer was washed with a 2M aqueous potassium hydroxide solution and a saturated brine and dried over anhydrous 
sodium sulfate. The solvent was distilled away to give the subject compound (83.9 g) as brown oil. 
Rf value: 0.29 (ethyl acetate: hexane= 3: 7) 

1H-NMR(CDCI3) 8 : 1.36 (1H, t, J=6.4Hz), 1.81 (4H, m), 2.69 (2H, t, J=7.0Hz), 2.81 (2H, t, J=6.4Hz), 3.82 (2H, q, 
J=6.4Hz), 3.95 (2H, t, J=5.9Hz), 6.84 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.17-7.30 (5H, m) 
IR(neat): 3360, 3026, 2939, 2865, 1612, 1512, 1244, 1047, 824, 749, 699 cm" 1 
MS(EI): 270(M + ), 239, 138, 107, 91, 77 

(3) 2-(4-(4-Phenylbutyloxy)phenyl)ethyl iodide 

2-(4-(4-Phenylbutyloxy)phenyl)ethanol was used in the same manner as working example 26 (1) to give the 
subject compound as a yellowish oil. 
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Rf value: 0.56 (ethyl acetate: hexane= 1:19) 

1 H-NMR(CDCl3) 8 : 1.81 (4H, m), 2.69 (2H, t, J=7.1Hz), 3.11 (2H, t, J=7.8Hz), 3.31 <2H, t, J=7.8Hz), 3.95 <2H, t, 
J=6.1Hz), 6.83 (2H, d, J=8.3Hz), 7.09 (2H, d t J=8.3Hz), 7.17-7.30 (5H, m) 
IR(neat): 3027, 2939, 2863. 1737, 1611, 1511, 1245, 1176, 748, 699 crrr 1 
MS(EI): 380(M + ), 253, 121, 91, 77, 65 

(4) 2-(2-(4-(4-Phenylbutyloxy)phenyl)ethyl)-2-methylmalonic acid diethyl ester 

In working example 1 (1), 2-(4-(4-phenylbutyloxy)phenyl)ethyl iodide was used instead of 2-(4-benzyloxyphe- 
nyl)ethyl iodide to give the subject compound as a yellowish oil. 
Rf value: 0.38 (ethyl acetate: hexane= 1:9) 

1 H-NMR(CDCl3) 5 : 1.26 (6H, t, J=7.2Hz), 1.48 (3H, s), 1.80 (4H, m), 2.13 (2H, m), 2.50 (2H, m), 2.68 <2H, t, 
J=7.3Hz), 3.94 (2H, t, J=5.9Hz), 4.19 (4H, q, J=7.2Hz), 6.80 (2H, d, J=8.8Hz), 7.08 (2H t d, J=8.8Hz), 7.18-7.30 
(5H, m) 

IR(neat): 3062, 3027, 2982, 2940, 2866, 1731, 1512, 1245, 1179, 1110, 1029, 826, 748, 700 cm- 1 
MS(EI): 426(M + ), 381 , 307, 252, 174, 120, 91 

(5) 2-Ethoxycarbonyl-2-methyl-4-(4-(4-phenylbutyloxy)phenyl)butanoic acid 

To a solution of 2-(2-(4-(4-phenylbutyloxy)phenyl)ethyl)-2-methylmalonic acid diethyl ester (5.35 g) in ethanol 
(30 ml), a solution of potassium hydroxide (0.71 g) in ethanol (15 ml) was dropwise added over 30 minutes and 
the mixture was stirred at 45°C for 1 6 hours. The reaction solution was concentrated under reduced pressure and 
water (300 ml) was added thereto^ The aqueous layer was washed with ether, acidified with 2M hydrochloric acid 
and extracted with ethyl acetate. The ethyl acetate layer was washed with a saturated brine and dried over anhy- 
drous sodium sulfate. The solvent was distilled away to give the subject compound (5.20 g) as a yellowish oil. 
Rf value: 0.47 (ethyl acetate: hexane: acetic acid= 49: 49: 2) • 
1 H-NMR(CDCl3) 5: 1.29 (3H, t. J=7.1Hz), 1.54 (3H, s), 1.80 (4H, m), 2.17 <2H, m), 2.52 (2H, m), 2.68 (2H, t, 
J=7.1Hz), 3.94 (2H, t, J=5.9Hz), 4.22 (2H, m), 6.80 (2H, d, J=8.3Hz), 7.07 (2H, d, J=8.3Hz), 7.18-7.30 <5H, m) 
IR(neat): 3476, 3187, 3029, 2986, 2941, 2866, 2637, 1733, 1714, 1512, 1244, 1178, 749, 700 cm" 1 
MS(EI): 398(M+), 354, 252, 120, 91 

(6) Ethyl 2-methoxycarbonylamino-2-methyl-4-(4-(4-phenylbutyloxy)-phenyl)butanoate 

In working example 1 (3), 2-ethoxycarbonyl-2-methyl-4-(4-(4-phenyl-butyloxy)phenyl)butanoic acid was used 
instead of potassium 2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate to give the subject compound 
as a yellowish oil. 

Rf value: 0.10 (ethyl acetate: hexane= 1:9) 

1 H-NMR(CDCl3) 5: 1.28 (3H, t, J=7.2Hz), 1.60 (3H, s), 1.80 (4H, m), 2.07 (1H, m), 2.31 (1H, m), 2.54 <2H, m), 
2.68 (2H, t, J=6.8Hz), 3.65 (3H, s), 3.93 

(2H, t, J=5.9Hz), 4.18 (2H, m), 5.67 (1 H, br.s), 6.78 (2H, d, J=8.5Hz) 7.03 (2H, 2H, d, J=8.5Hz), 7.16-7.30 (5H, m) 
IR(neat): 3420, 3364, 3061, 3028, 2984, 2941, 2865, 1733, 1511, 1244, 1076, 827, 750, 700 cm" 1 
MS(EI): 427(M+), 239, 175, 129, 107, 91 

(7) 4-Methyl-4-(2-(4-(4-phenylbutyloxy)phenyl)ethyl)-2-oxazolidinone 

To a solution of ethyl 2-methoxycarbonylamino-2-methyl-4-(4-(4-phenyl-butyloxy)phenyl)butanoate (3.42 g) 
in tetrahydrofuran (70 ml), lithium borohydride (0.35 g) was added and the mixture was refluxed under heating for 
90 minutes while stirring. 2M Hydrochloric acid (10 ml) and water (100 ml) were added thereto under ice-cooling 
and the mixture was extracted with ethyl acetate. The ethyl acetate layer was washed with a saturated brine and 
dried over anhydrous sodium sulfate. The solvent was distilled away to give the subject compound (2.97 g) as a 
colorless oil. 

Rf value: 0.30 (ethyl acetate: hexane= 2: 3) 

1 H-NMR(CDCl3) 8: 1.40 (3H, s), 1.81 (4H, m), 1.88 (2H, m), 2.62 (2H, m), 2.69 (2H, t, J=7.3Hz), 3.94 (2H, t, 
J=5.9Hz), 4.06 (1 H, d, J=8.3Hz), 4.1 6 (1 H, d, J=8.3Hz), 4.94 (1 H, br.s), 6.82 (2H, d, J=8.3Hz), 7.07 (2H, d, J=8.3Hz), 
7.17-7.30 (5H, m) 

IR(neat): 3400, 3274, 3062, 3028, 2940, 2864, 1751, 1733, 1512, 1244, 1045, 827, 749, 700 crrr 1 
MS(EI): 353(M + ), 239, 190, 161, 148, 133, 120, 107, 100, 91 

(8) 2-Amino-2-methyl-4-(4-(4-phenylbutyloxy)phenyl)butanol hydrochloride 

4-Methyl-4-(2-(4-(4-phenylbutyloxy)phenyl)ethyl)-2-oxazolidinone was used in the same manner as working 
example 1 (7) to give the subject compound as white crystals, melting at 145-147°C. 
Rf value: 0.21 (chloroform: methanols 4: 1) 

1 H-NMR(CD 3 OD) 5 : 1 .32 (3H, s), 1.77 (4H, m), 1.83 (1H, m). 1.91 (1H, m), 2.59 (2H. m), 2.67 (2H, t, J=7.3Hz), 
3.51 (1H, d, J=11.5Hz), 3.61 (1H, d, J=11.5Hz), 6.82 (2H, d, J=8.6Hz), 7.10 (2H, d, J=8.6Hz), 7.14-7.26 (5H, m) 
IR(KBr): 3345, 3028, 2934, 1 598, 1 51 3, 1 242, 1 062, 745, 700 crrr 1 
MS(EI): 327(M+), 310, 296, 279, 239, 147, 107, 91 
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Elemental analysis 


Calculated 
Found 


C; 69.31, 
C; 69.06, 


H; 8.31, 
H; 8.40, 


N; 3.85, 
N; 3.84, 


CI; 9.74 
CI; 9.69 



Working example 27: 2-Amino-2-ethyl-4-(4-heptyloxyphenyl)butanol hydrochloride 
[0398] 

(1) 2-(4-Heptyloxyphenyl)ethanol 

In working example 26 (2), heptyl bromide was used instead of 4-phenylbutyl iodide to give the subject com- 
pound as a yellowish oil. 
Rf value: 0.44 (ethyl acetate: hexane= 3: 7) 

IH-NMFKCDCI3) 5: 0.89 (3H, t, J=6.9Hz), 1.31 (7H, m) ( 1.45 (2H, m), 1.77 (2H, quint, J=6.6Hz), 2.81 (2H, t, 
J=6.6Hz), 3.82 (2H, q, J=6.3Hz), 3.93 (2H, t, J=6.6Hz), 6.85 (2H, d, J=8.5Hz), 7.13 (2H, d, J=8.5Hz) 
IR(naet): 3355, 2931, 2859, 1613, 1512, 1244, 1046, 824 cm" 1 
MS(EI): 236(M+), 205, 138, 107 

(2) 2-(4-Heptyloxyphenyl)ethyl iodide 

2-(4-Heptyloxyphenyl)ethanol was used in the same manner as working example 26 (1) to give the subject 
compound as a yellowish oil. 
Rf value: 0.63 (ethyl acetate: hexane= 1: 19) 

1H-NMR(CDCI 3 ) 8: 0.89 (3H, t, J=6.9Hz), 1.31 (6H, m), 1.45 (2H, m), 1.77 (2H, quint, J=6.8Hz), 3.11 (2H, t. 
J=7.8Hz), 3.31 (2H, t, J=7.8Hz), 3.93 (2H, t, J=6.5Hz), 6.84 (2H, d, J=8.3Hz), 7.09 (2H, d, J=8.3Hz) 
IR(neat): 2928, 2857, 1611, 1511, 1245, 1176, 1027, 826 cm' 1 
MS(EI): 346(M + ), 219, 121 

(3) 2-Ethyl-2-(2-(4-heptyloxyphenyl)ethyl)malonic acid diethyl ester 

In working example 1 (1), ethylmalonic acid diethyl ester instead of methylmalonic acid diethyl ester and 
2-(4-heptyloxyphenyl)ethyl iodide instead of 2-(4-benzyloxyphenyl)ethyl iodide were used to give the subject com- 
pound as a colorless oil. 
Rf value: 0.46 (ethyl acetate: hexane= 1 : 9) 

1 H-NMR(CDCl3) 5 : °-8 7 (3H, t, J=7.8Hz), 0.89 (3H, t, J=6.8Hz), 1 .26 (6H, t, J=7.1 Hz), 1 .30 (6H, m), 1 .42 (2H, m), 
1.76 (2H, quint, J=6.8Hz), 2.01 (2H, q, J=7.8Hz), 2.14 (2H, m), 2.43 (2H, m), 3.92 (2H, t, J=6.8Hz), 4.19 (4H, q, 
J=7.1 Hz), 6.81 (2H, d, J=8.8Hz), 7.07 (2H, d, J=8.8Hz) 
IR(neat): 2933, 2859, 1735, 1512, 1243, 1178, 1036, 826 cm 1 
MS(EI): 406(M + ), 361 , 287, 21 8, 1 20 

(4) 2-Ethoxycarbonyl-2-ethyl-4-(4-heptyloxyphenyl)butanoic acid 
2-Ethyl-2-(2-(4-heptyloxyphenyl)ethyl)malonic acid diethyl ester was used in the same manner as working 

example 26 (5) to give the subject compound as a yellowish oil. 
Rf value: 0.59 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1H-NMR(CDCI3) 6 : 0.88 (3H, t, J=6.7Hz), 0.89 (3H, t, J=6.8Hz), 1 .30 (6H, m), 1 .32 (3H, t, J=6.8Hz), 1 .44 (2H, m), 
1 .76 (2H, quint, J=6.9Hz), 1 .90-2.60 (6H, m), 3.92 (2H, t, J=6.9Hz), 4.23 (2H, m), 6.80 (2H, d, J=8.3Hz), 7.04 (2H, 
d, J=8.3Hz) 

IR(neat): 3487, 3168, 2933, 2859, 2632, 1535, 1713, 1513, 1243, 1178, 1036, 826 cm" 1 
MS(EI): 378(M+), 334, 287, 218, 120, 107 

(5) Ethyl 2-ethyl-2-methoxycarbonylamino-4-(4-heptyloxyphenyl)butanoate 

In working example 1 (3), 2-ethoxycarbonyl-2-ethyl-4-(4-heptyloxyphenyl)butanoic acid instead of potassium 
2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate was used to give the subject compound as a yellow- 
ish oil. 

Rf value: 0.34 (ethyl acetate: hexane= 1 : 9) 

1 H-NMR(CDCl3) 5 : 0.76 (3H, t, J=7.3Hz), 0.89 (3H, t, J=7.3Hz), 1 .29 (3H, t, J=7.3Hz), 1 .31 (6H, m), 1 .43 (2H, m), 
1.75 (3H, m), 2.03 (1H, m), 2.24 (1H, m), 2.36 (1H, m), 2.56 (1H, m), 2.66 (1H, m), 3.65 (3H, br.s), 3.91 (2H, t, 
J=6.8Hz), 4.17 (2H, m), 5.84 (1H, br.s), 6.79 (2H, d, J=8.3Hz), 7.03 (2H, d, J=8.3Hz) 
IR(neat): 3424, 2934, 2859, 1723, 1512, 1248, 1081, 1031, 827 cm* 1 
MS(EI): 407(M+), 205, 189, 143, 107 

(6) 4-Ethyl-4-[2-(4-heptyloxyphenyl)ethyl]-2-oxazolidinone 

Ethyl 2-ethyl-2-methoxycarbonylamino-4-(4-heptyloxyphenyI)butanoate was used in the same manner as 
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working example 26 (7) to give the subject compound as colorless crystals, melting at 51-53°C. 
Rf value: 0.25 (ethyl acetate: hexane= 3: 7) 

1 H-NMR(CDCl3) 8 : 0.89 (3H, t t J=6.8Hz), 0.97 (3H, t, J=7.3Hz) f 1.31 (6H t m), 1.44 (2H, m) f 1.69 (2H, m) t 1.77 
(2H, quint, J=6.8Hz), 1 .87 (2H, m), 2.59 

(2H, m) t 3.93 (2H, t, J=6.8Hz), 4.13 (2H, s), 4.84 (1H, br.s), 6.83 (2H, d, J=8.3Hz), 7.07 (2H, d, J=8.3Hz) 
IR(KBr): 3266, 2931, 2859, 1749, 1512, 1244, 1050, 828 cm' 1 
MS(EI): 333(M + ), 256, 173, 159, 75 

(7) 2-Amino-2-ethyl-4-(4-heptyloxyphenyl)butanol hydrochloride 

4-Ethyl-4-[2-(4-heptyloxyphenyl)ethyl]-2-oxazolidinone was used in the same manner as working example 1 
(7) to give the subject compound as white crystals, melting at 1 08-1 10°C. 
Rf value: 0.43 (chloroform: methanol= 4: 1) 

1 H-NMR(CD 3 OD) 5 : 0.90 (3H, t, J=6.9Hz), 1.00 (3H, t, J=7.3Hz), 1.32 (6H, m), 1.46 (2H, m), 1.75 (4H, m), 1.85 
(2H, m), 2.56 (2H, m), 3.60 (2H, s), 3.92 (2H, t, J=6.3Hz), 6.83 (2H, d, J=8.8Hz), 7.11 (2H, d, J=8.8Hz) 
IR(KBr): 3359, 3183, 2928, 2871, 1614, 1514, 1245. 1045, 825 cm" 1 
MS(EI): 307(M + ), 276, 259, 205, 107 



Elemental analysis 


Calculated 
Found 


C; 66.35, 
C; 66.08, 


H; 9.96, 
H; 10.07, 


N; 4.07, 
N; 4.07, 


CI; 10.31 
CI; 10.16 



Working example 28: 2-Amino-2-[2-(4-heptyloxyphenyl)ethyl3pentanol 

■ 

[0399] 

(1) 2-[2-(4-Heptyloxyphenyl)ethyl]-2-propylmalonic acid diethyl ester 

Sodium hydride (60%, 1 1 .9 g) was suspended in dim ethylform amide (800 ml) and thereto was dropwise added 
a solution of propylmalonic acid diethyl ester (54.6 g) in dimethylformamide (50 ml) over 15 minutes. The mixture 
was stirred at 40°C for 30 minutes, and thereto was dropwise added a solution of 2-(4-heptyloxyphenyl)ethyl iodide 
(112.2 g) obtained in working example 27 (2) in tetrahydrofuran (100 ml) over 30 minutes and the whole mixture 
was further stirred for 3 hours. Ice-water (3000 ml) was added to the reaction solution and the mixture was extracted 
with ethyl acetate. The ethyl acetate layer was washed with 0.2M hydrochloric acid and a saturated brine in order 
and dried over anhydrous sodium sulfate. The solvent was distilled away to give the subject compound (136.2 g) 
as a colorless oil. 

Rf value: 0.52 (ethyl acetate: hexane= 1:9) 

1 H-NMR(CDCl3) 8 : 0.89 (3H, t, J=6.8Hz), 0.94 (3H, t, J=7.3Hz) 1 .26 (6H, t, J=7.3Hz), 1 .30 (8H, m), 1 .44 (2H, m), 
1.76 (2H, quint, J=6.8Hz), 1.93 (2H, m), 2.14 (2H, m), 2.44 (2H, m), 3.92 (2H, t, J=6.8Hz), 4.19 (4H, q, J=7.3Hz), 
6.81 (2H, d, J=8.3Hz), 7.07 (2H, d, J=8.3Hz) 

IR(neat): 2960, 2933, 2873, 1733, 1512, 1241, 1178, 1027, 827 cm 1 
MS(EI): 420(M + ), 375, 301 , 21 8, 202, 1 73, 1 20, 1 07 

(2) 2-Ethoxycarbonyl-2-[2-(4-heptyloxyphenyl)ethyl]pentanoic acid 

To a solution of 2-[2-(4-heptyloxyphenyl)ethyl]-2-propylmalonic acid diethyl ester (136.2 g) in ethanol (500 ml), 
potassium hydroxide (85%, 26.7 g) was added and the mixture was refluxed under heating for 3 hours while stirring. 
The solvent was distilled away, ice- water (3L) was added thereto and the mixture was washed with hexane. Con- 
centrated hydrochloric acid (25 ml) was added thereto to acidify and the mixture was extracted with ethyl acetate. 
The ethyl acetate layer was washed with a saturated brine and dried over anhydrous sodium sulfate. The solvent 
was distilled away to give the subject compound (134.9 g) as a yellowish oil. 
Rf value: 0.65 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1 H-NMR(CDCI 3 ) 8 : 0.89 (3H, t, J=6.8Hz), 0.91 (3H, t, J=7.3Hz), 1 .30 (8H, m), 1 .32 (3H, t, J=7.2Hz), 1 .44 (2H, m), 

1 .76 (2H, quint, J=6.9Hz), 1 .85 (1 H, m), 1 .99 (1 H, m), 2.1 4 (1 H, m), 2.29 (1 H, m), 2.36 (1 H, m), 2.56 (1 H. m), 3.92 

(2H, t, J=6.9Hz), 4.22 (2H, m), 6.80 (2H, d, J=8.3H), 7.04 (2H, d, J=8.3Hz) 

IR(neat): 3181, 2961, 2933, 2873, 2634, 1733, 1713, 1513, 1243, 1178, 1046, 825 cm 1 

MS(EI): 392(M + ), 218, 120, 107 

(3) Ethyl 2-[2-(4-heptyloxyphenyl)ethyl]-2-methoxycarbonylamino-heptanoate 

To a solution of 2-ethoxycarbonyl-2-{2-(4-heptyloxyphenyl)ethyl]-pentanoic acid (134.9 g) in tetrahydrofuran 
(600 ml), triethylamine (35.5 g) and ethyl chloroformate (38.1 g) were added at -15°C and the mixture was stirred 
for 30 minutes. A saturated aqueous sodium azide (35.1 g) solution was added thereto and the mixture was stirred 



89 



EP 0 778 263 B1 

for 30 minutes. Water (1000 ml) was added thereto and the mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with a saturated brine, dried over anhydrous sodium sulfate and the solvent was distilled 
away. The residue obtained was dissolved in benzene (500 ml) and the mixture was refluxed under heating for 30 
minutes. Methanol (500 ml) and p-toluenesulfonic acid (0.20 g) were added to the mixture and the whole mixture 
5 was refluxed under heating for 8 hours while stirring. The solvent was distilled away and the residue obtained was 

purified by silica gel column chromatography (eluent; hexane: ethyl acetate=19: 1) to give the subject compound 
(52.5 g) as a yellowish oil. 
Rf value: 0.33 (ethyl acetate: hexane= 1: 9) 

1 H-NMR(CDCI 3 ) 8 : 0.87 (3H, t, J=6.8Hz), 0.89 (3H, t, J=6.0Hz), 1 .28 (3H, t, J=7.1 Hz), 1 .30 (8H, m), 1 .44 (2H, m), 
10 1 .69 (1 H. m), 1 .76 (2H, quint, J=6.8Hz), 2.03 (1 H, m), 2.23 (1 H, m) t 2.32 (1 H, m), 2.55 (1 H, m), 2.66 (1 H, m), 3.65 

(3H, br.s), 3.91 (2H, t, J=6.8Hz), 4.17 (2H, m), 5.84 (1H, br.s), 6.79 (2H, d, J=8.3Hz), 7.03 (2H, d, J=8.3Hz) 
IR(neat): 3424, 2959, 2933, 2872, 1723, 1511 , 1237, 1085, 1037, 827, 779 cm* 1 
MS(EI): 421 (M + ), 205, 157, 107 

(4) 4-[2-(4rHeptyloxyphenyl)ethyl]-4-propyl-2-oxazolidinone 

15 To a solution of ethyl 2-[2-(4-heptyloxyphenyl)ethyl]-2-methoxycarbonyl-aminoheptanoate (1 .83 g) in tetrahy- 

drofuran (60 ml), lithium borohydride (0.19 g) was added and the mixture was refluxed under heating for 8 hours 
while stirring. The reaction mixture was ice-cooled, and 2M hydrochloric acid (4 ml) and water (1 00 ml) were added 
thereto and the mixture was extracted with ethyl acetate. The ethyl acetate layer was washed with a saturated 
brine and dried over anhydrous sodium sulfate. The solvent was distilled away to give the subject compound (1 .60 

20 g) as a colorless oil. 

Rf value: 0.48 (ethyl acetate: hexane= 2: 3) 

1H-NMR(CDCI3) 8 : 0.89 (3H, t, J=6.9Hz), 0.98 (3H, t, J=7.3Hz), 1.31-1.43 (10H, m), 1.63 (2H, m), 1.77 (2H, m), 
1.87 (2H, m), 2.59 (2H, m), 3.92 (2H, t, J=6.8Hz), 4.13 (2H, s), 5.02 (1H, br.s), 6.83 (2H, d, J=8.3Hz), 7-07 (2H, d, 
J=8.3Hz) 

25 IR(neat): 3264, 2933, 2872, 1751, 1512, 1244, 1036, 825 cm" 1 

MS(EI): 347(M+), 318, 304, 205, 128, 107 

(5) 2-Am ino-2-[2-(4-heptyloxyphenyl)ethy IJpentanol 

4-[2-(4-Heptyloxyphenyl)ethyl]-4-propyl-2-oxazolidinone (1 .54 g) was dissolved in a mixed solvent of tetrahy- 
drofuran (20 ml) and methanol (50 ml), a 5M aqueous potassium hydroxide solution (55 ml) was added thereto 

30 and the mixture was refluxed under heating for 21 hours while stirring. The reaction mixture was concentrated 

under reduced pressure and extracted with ethyl acetate. The ethyl acetate layer was washed with a saturated 
brine and dried over anhydrous sodium sulfate. The solvent was distilled away and the residue obtained was 
crystallized from a mixed solvent of diisopropyl ether and hexane to give the subject compound (0.56 g) as a white 
powder, melting at 48-50°C. 

35 Rf value: 0.46 (chloroform: methanol 4: 1) 

1 H-NMR(CDCI 3 ) 8 : 0.89 (3H, t, J=6.8Hz), 0.95 (3H, t, J=6.8Hz), 1.30-1.73 (14H, m), 1.76 (2H, m), 2.53 (2H, m), 
3.36 (2H, s), 3.92 (2H, t, J=6.6Hz), 6.81 (2H, d, J=8.3Hz), 7.09 (2H, d, J=8.3Hz) 
IR(KBr): 3337, 3277, 3132, 2956, 2936, 2859, 1612, 1513, 1248, 1059, 1019, 837 cm" 1 
MS(EI): 321 (M+), 290, 205, 107 

40 



45 



50 



Elemental analysis 


Calculated 
Found 


C; 74.72, 
C; 74.57, 


H; 10.97, 
H; 11.24, 


N; 4.36 
N; 4.34 



55 



Working example 29: (±)-2-(3,5-Dinitrobenzamido)-2-[2-(4-heptyloxy-phenyl)ethyl]pentanol 

[0400] 2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol was used in the same manner as working example 1 9 to give 
the subject compound as a white powder, melting at 104-108°C. 
Rf value: 0.66 (ethyl acetate: hexane= 2: 3) 

1 H-NMR(CDCI 3 )S:0.90 (3H, t, J=6.8Hz), 1.02 (3H, t, J=7.3Hz), 1.31 (10H, m), 1.70 (2H, m), 1.80 (1H, m), 1.90 (1H, 
m), 2.09 (1 H, m), 2.21 (1 H, m), 2.64 (1 H, m), 2.75 (1 H, m), 3.75 (2H, m), 3.84 (1 H, d, J=1 1 .7Hz), 3.92 (1 H, d, J=1 1 .7Hz), 
6.04 (1H, br.s), 6.70 (2H, d, J=8.8Hz), 7.11 (2H, d, J=8.8Hz), 8.63 (2H, d, J=2.0Hz), 9.12 (1H, t, J=2.0Hz) 
IR(KBr): 3246, 3103, 2926, 2870, 1639, 1540, 1514, 1345, 1243, 1046, 731, 717 crrr 1 
MS(EI): 515(M + ), 484, 290, 205, 107, 81 
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Working example 30: (-)-2-(3, 5-Dinitroberi2amido)-2-{2-(4-heptyloxyphenyl)-ethyl]pentanol 

[0401] (±)-2-(3, 5-Dinitroben2amido)-2^2-(4-heptyloxyphenyl)ethyl]pentanof was used in the same manner as work- 
ing example 20 to give the subject compound as a white powder, melting at 115-116°C. 
5 [a] D =-20.7° (c=0.98, chloroform, 24°C) 

Working example 31 : (R)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl3pentanol hydrochloride 

[0402] (-)-2-(3, 5-Dinitroben2amido)-2-[2-(4-heptyloxyphenyl)ethyl]pentanol (170 mg) was dissolved in a mixed sol- 
10 vent of tetrahydrofuran (15 ml) and methanol (10 ml), a 2M aqueous lithium hydroxide solution (10 ml) was added 
thereto and the mixture was refluxed under heating for 45 minutes while stirring. The reaction mixture was concentrated 
under reduced pressure, water (1 00 ml) was added thereto and the mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with a saturated brine, dried over anhydrous sodium sulfate and the solvent was distilled 
away. The residue obtained was dissolved in methanol (20 ml), a 1 M solution of hydrochloric acid in ether (8 ml) was 
15 added thereto and the solvent was distilled away. The residue obtained was crystallized in ether to give the subject 
compound (1 08 mg) as yellow crystals, melting at 89-90°C. [ot] 0 =+1 .68° (c=0.51 , ethanol, 24°C) 

Working example 32: (+)-2-(3, 5-Dinitrobenzamido)-2-[2-(4-heptyloxyphenyl)ethyl]pentanol 

20 [0403] (±)-2-(3, 5-Dinitrobenzamido)-2-[2-(4-heptyloxyphenyl)ethyl]pentanol was used in the same manner as work- 
ing example 20 to give the subject compound as a white powder, melting at 114-115°C. 
[a] D = +1 8.2° (c=0.71 1 chloroform, 24°G) 

Working example 33: (S)-2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol hydrochloride 

25 

[0404] (+)-2-(3, 5-Dinitrobenzamido)-2-[2-(4-heptyloxyphenyl)ethyl]pentanol was used in the same manner as work- 
ing example 31 to give the subject compound as yellow crystals, melting at 90-91°C. 
[a] D = +1 .68° (c=0.51 , ethanol, 24°C) 

30 Working example 34: 2-Acetamido-2-methyl-4-(4-octanoylphenyl)butyl acetate 

[0405] 

(1) 2-Methyl-2-(2-phenylethyl)malonic acid diethyl ester 

35 in working example 1 (1 ), phenetyl bromide was used instead of 2-(4-benzyloxyphenyl)ethyl iodide to give the 

subject compound as a colorless oil. 
Rf value: 0.45 (ethyl acetate: hexane= 1:9) 

1 H-NMR(CDCl3) 8 : 1.26 (6H, t, J=7.3Hz), 1.50 (3H, s). 2.17 (2H, m), 2.58 (2H, m), 4.19 (4H. q, J=7.3Hz), 7.20 
(3H, m), 7.28 (2H, m) 

40 IR(neat): 3029, 2984, 2941, 1733, 1455, 1260, 1183, 1108, 1030, 861, 750, 700 cm" 1 

MS(EI): 277, 250, 1 74, 1 28, 1 05, 91 

(2) 2-Ethoxycarbonyl-2-methyl-4-phenylbutanoic acid . 

2-Methyl-2-(2-phenylethyl)malonic acid diethyl ester was used in the same manner as working example 26 
(5) to give the subject compound as a yellowish oil. 
45 Rf value: 0.59 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1 H-NMR(CDCl3) 8 : 1.29 (3H, t, J=7.3Hz), 1.55 (3H, s), 2.21 (2H, m), 2.60 (2H, m), 4.22 (2H, m), 7.19 (3H, m), 
7.28 (2H,m) 

IR(neat): 3179, 3028, 2986, 2943, 2938, 1735, 1707, 1245, 1113, 749, 699 cm* 1 
MS(EI): 251 (M+), 146, 128, 100, 91 
50 (3) Ethyl 2-methoxycarbonylamino-2-methyl-4-phenylbutanoate 

2-Ethoxycarbonyl-2-methyl-4-phenylbutanoic acid was used in the same manner as working example T (3) to 
give the subject compound as a colorless oil. 
Rf value: 0.13 (ethyl acetate: hexane= 1:9) 

1 H-NMR(CDCl3) 8 : 1 .29 (3H, t, J=7.3Hz), 1 .61 (3H, s), 2.05 (1 H, m), 2.38 (1 H, m), 2.59 (2H, m). 3.66 (3H, s), 4.1 7 
55 <2H, m), 5.70 (1H, br.s), 7.15 (3H, m), 7.25 (2H, m) 

IR(neat): 3420, 3363, 3028, 2984, 2944, 1733, 1509, 1263, 1085, 781, 749, 700 cnr 1 
MS(EI): 279(M + ), 206, 175, 129, 91 
(4) 2- Am ino-2-methy l-4-pheny Ibutanol 
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Ethyl 2-methoxycarbonylamino-2-methyl-4-phenylbutanoate was used in the same manner as working exam- 
ple 26 (7), and then working example 28 (5) to give the subject compound as a white powder, melting at 59-60°C. 
Rf value: 0.19 (chloroform: methanol= 4: 1) 

1 H-NMR(CDCI 3 ) 8:1.14 (3H, s), 1 .65 (4H, m), 2.65 (2H, t, J=8.8Hz), 3.33 (1 H, d, J=1 0.8Hz), 3.39 (1 H, d, J=1 0.8Hz), 

5 7.21 (3H, m), 7.28 (2H, m) 

IR(KBr): 3333, 3265, 3159, 3027, 2946, 2919, 2731, 1603, 1454, 1057..972, 925, 744, 698 cnrr 1 

MS(EI): 1 80(M+H)+, 1 48, 1 31 , 91 , 74 

(5) 2-Acetamido-2-methyl-4-phenylbutyl acetate 

To 2-amino-2-methyl-4-phenylbutanol (8.01 g), pyridine (50 ml) and acetic anhydride (42.5 ml) were added 

10 and the mixture was left standing at room temperature for 1 6 hours. To the resultant solution, a saturated aqueous 

sodium hydrogencarbonate solution (400 ml) which ice was put in, was added and the mixture was extracted with 
ethyl acetate. The ethyl acetate layer was washed with 1 M hydrochloric acid, a saturated aqueous sodium hydro- 
gencarbonate solution and a saturated brine, dried over anhydrous sodium sulfate and the solvent was distilled 
away to give the subject compound (12.2 g) as pale yellow crystals, melting at 75-78°C. 

15 Rf value: 0.19 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCI 3 )S: 1.38 (3H,s), 1.92 (3H,s), 1 .94 (1 H, m), 2.09 (3H, s), 2.21 (1H, m), 2.61 (2H, m), 4.18 (1H, d, 
J=1 1.3Hz), 4.34 (1H, d, J=1 1.3Hz), 5.37 (1H, br.s), 7.20 (3H, m), 7.28 (2H, m) 
IR(KBr): 3308, 3064, 2980, 2938, 1741, 1656, 1549, 1373, 1243, 1046, 748, 701 crrr 1 
MS(EI): 263(M + ), 190, 148, 99, 91 

20 (6) 2-Acetamido-2-methyl-4-(4-octanoylphenyl)butyl acetate 

To a suspension of anhydrous aluminum chloride (6.1 g) in dichloroethane (70 ml), a solution of octanoyl 
chloride (3.7 g) in dichloroethane (1 0 ml) was dropwise added at room temperature and the mixture was stirred 
for 30 minutes. Thereto was dropwise added a solution of 2-acetamido-2-methyl-4-phenylbutyl acetate (2.0 g) in 
dichloroethane (1 0 ml) and the whole mixture was further stirred for 2 hours. Ice-water (250 ml) was added thereto 

25 and the mixture was extracted with methylene chloride. The methylene chloride layer was washed with 1M hydro- 

chloric acid, a saturated aqueous sodium hydrogencarbonate solution and a saturated brine, dried over anhydrous 
sodium sulfate and the solvent was distilled away. The residue obtained was purified by silica gel column chroma- 
tography (eluent; ethyl acetate: hexane= 1:1) and recrystallized from a mixed solvent of ethyl acetate and hexane 
to give the subject compound (1 .5 g) as white crystals, melting at 81-83°C. 

30 Rf value: 0.18 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCI 3 ) 8 : 0.88 (3H, t, J=6.9Hz), 1.29 (8H, m), 1.37 (3H, s), 1.72 (2H, quint, J=7.4Hz), 1.95 (3H, s), 2.01 
(1H, m), 2.10 (3H, s) 2.26 (1H, m), 2.65 (2H, t, J=8.6Hz), 2.93 (2H, t, J=7.4Hz), 4.16 (1H, d. J=1 1.3Hz), 4.34 (1H, 
d, J=1 1.3Hz), 5.38 (1H, br.s), 7.27 (2H t d, J=8.3Hz), 7.87 (2H, d, J=8.3Hz) 

IR(KBr): 3293, 3202, 3084, 2949, 2929, 2851, 1733, 1681, 1644, 1560, 1378, 1259, 1059, 814, 722 crrr 1 
35 MS(EI): 389(M + ), 330, 274, 99 





Elemental analysis 




Calculated 


C; 70.79, 


H; 9.06, 


N; 3.60 


40 


Found 


C; 70.68, 


H; 9.17, 


N; 3.61 



Working example 35: 2-Acetamido-4-(4-decanoylphenyl)-2-methylbutyl acetate 



[0406] In working example 34 (6), decanoyl chloride was used instead of octanoyl chloride to give the subject com- 
pound as white crystals, melting at 72-75°C. 
Rf value: 0.15 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCl3) 8 : 0.88 (3H, t, J=6.8Hz), 1.27 (12H, m), 1.37 (3H, s), 1.71 (2H, m), 1.95 (3H, s), 1.98 (1H, m), 2.10 
(3H, s), 2.26 (1H, m), 2.65 (2H, m), 2.92 (2H, m), 4.16 (1H, d, J=11.3Hz), 4.34 (1H, d, J=11.3Hz), 5.38 (1H, br.s), 7.26 
(2H, d, J=8.3Hz), 7.87 (2H, d. J=8.3Hz) 

IR(KBr): 3294, 3202, 3084, 2948, 2927, 2849, 1733, 1681, 1644, 1560, 1378, 1257, 1059, 810, 722 cm-1 
MS(EI): 41 7(M + ), 358, 302, 99 





Elemental analysis 


55 


Calculated 


C; 71.91, 


H; 9.41 , 


N;3.35 




Found 


C; 71.76, 


H; 9.49, 


N; 3.35 
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Working example 36: 3-Acetamido-4-(4-dodecanoylphenyl)-2-methylbutyl acetate 

[0407] In working example 34 (6), dodecanoyl chloride was used instead of octanoyl chloride to give the subject 
compound as white crystals, melting at 68-73°C. 
5 Rf value: 0.74 (chloroform: methanols 9: 1 ) 

1 H-NMR(CDCI 3 5 : 0.88 (3H t t, J=6.8Hz), 1 .26 (1 6H, m), 1 .37 (3H, s), 1 .72 (2H, quint, J=7.3Hz), 1 .95 (3H, s), 1 .96 (1 H, 
m), 2.10 (3H, s), 2.27 (1H, m), 2.65 (2H, m), 2.93 (2H, t, J=7.3Hz), 4.16 (1H, d, J=11.3Hz), 4.35 (1H, d f J=11.3Hz), 
5.40 (1H, br.s), 7.27 (2H, d, J=8.3Hz), 7.87 (2H, d, J=8.3Hz) 

IR(KBr): 3293, 3202, 3084, 2925, 2848, 1733, 1680, 1644, 1561, 1471, 1378, 1260, 1060, 810, 723 crrr 1 
10 MS(EI): 445(M + ), 386, 330, 99 

Working example 37: 2-Acetamido-2-methyl-4-(4-octylphenyl)butyl acetate 

[0408] 2-Acetamido-2-methyl-4-(4-octanoylphenyl)butyl acetate (1 .40 g) was dissolved in trifluoroacetic acid (20 ml), 
15 and triethylsilane (1 .25 g) was dropwise added thereto at room temperature and the mixture was further stirred for an 
hour. The reaction mixture was concentrated under reduced pressure and thereto was added a saturated aqueous 
sodium hydrogencarbonate solution (100 ml) and the mixture was extracted with ethyl acetate. The ethyl acetate layer 
was washed with a saturated aqueous sodium hydrogencarbonate solution and a saturated brine, dried over anhydrous 
sodium sulfate and the solvent was distilled away. The residue obtained was recrystallized from ethyl acetate and 
20 hexane to give the subject compound (1 .06 g) as white crystals, melting at 65°C. 
Rf value: 0.40 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCI 3 ) 5 : 0.88 (3H, t, J=6.8Hz), 1.26 (10H, m), 1.38 (3H, s), 1.56 (2H, m), 1.90 (3H, s), 1.92 (TH, m), 2.09 
(3H, s), 2.20 (1H, m), 2.56 (4H, m), 4.19 (1H, d, J=11.2Hz), 4.34 (1H, d, J=11.2Hz), 5.32 (1H, br.s), 7.09 (4H, s) 
IR(KBr): 3292, 3203, 3087, 2951, 2924, 2851, 1733, 1645, 1561, 1469, 1378, 1259, 1059, 813, 721 crrr 1 
25 MS(EI): 375(M+), 302, 260, 243, 216, 143, 99 





Elemental analysis 




Calculated 


C; 73.56, 


Hi 9.93, 


N; 3.73 


30 


Found 


C; 73.47, 


H; 9.88, 


N; 3.74 



Working example 38: 2-Acetamido-4-(4-decylphenyl)-2-methylbutyl acetate 

» 

[0409] 2-Acetamido-4-(4-decanoylphenyl)-2-methylbutyl acetate was used in the same manner as working example 
35 37 to give the subject compound as white crystals, melting at 64-65° C. 
Rf value: 0.41 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCl3) 8 : 0.88 (3H, t, J=6.8Hz), 1.26 (14H, m), 1.38 (3H, s), 1.58 (2H, m), 1.90 (3H, s), 1.94 (1H, m), 2.09 
(3H, s), 2.20 (1H, m), 2.56 (4H, m), 4.19 (1H, d, J=11.2Hz), 4.33 (1H, d, J=11.2Hz), 5.32 (1H, br.s), 7.09 (4H, s) 
IR(KBr): 3294, 3203, 3086, 2951, 2920, 2850, 1733, 1645, 1561, 1469, 1378, 1259, 1059, 812, 721 crrr 1 
40 MS(EI): 403(M + ), 330, 288, 143. 117, 105, 91 





Elemental analysis 




Calculated 


C; 74.40, 


H; 10.24, 


N; 3.47 


45 


Found 


C; 74.39, 


H; 10.39, 


N; 3.49 



Working example 39: 2-Acetamido-4-(4-dodecylphenyl)-2-methylbutyl acetate 



[041 0] 2-Acetamido-4-(4-dodecanoylphenyl)-2-methylbutyl acetate was used in the same manner as working exam- 
ple 37 to give the subject compound as white crystals, melting at 64-67°C. 
Rf value: 0.46 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCl3) 8 : 0.88 (3H, t, J=6.8Hz), 1.25 (18H, m), 1.38 (3H, s), 1.57 (2H, m), 1.90 <3H, s), 1.92 (1H, m), 2.09 
(3H, s), 2.20 (1H, m), 2.56 (4H, m), 4.19 (1H, d, J=11.2Hz), 4.33 (1H, d, J=11.2Hz), 5.32 (1H, br.s), 7.09<4H, s) 
IR(KBr): 3292, 3202, 3087, 2951, 2920, 2849. 1733, 1645, 1561, 1470, 1379, 1260, 1060, 812, 720 crrr 1 
MS(EI): 431 (M + ), 358, 31 6, 1 43, 99 
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Elemental analysis 




Calculated 


C; 75.13, 


H; 10.51, 


N; 3.24 


5 


Found 


C; 74.84, 


H; 10.61, 


N; 3.34 



Working example 40: 2-Amino-2-methyl-4-(4-octylphenyl)butanol hydrochloride 



[0411] 2-Acetamido-2-methyl-4-(4-octylphenyl)butyl acetate (0.99 g) was dissolved in a mixed solvent of methanol 
10 (70 ml) and tetrahydrofuran (70 ml). A 2M aqueous lithium hydroxide solution (70 ml) was added thereto and the mixture 
was refluxed under heating for an hour while stirring. The reaction mixture was concentrated under reduced pressure, 
water (200 ml) was added thereto and the mixture was extracted with ethyl acetate. The ethyl acetate layer was washed 
with a saturated brine, dried over anhydrous sodium sulfate and the solvent was distilled away. The residue obtained 
was dissolved in ethanol (1 30 ml), a 1 M solution of hydrochloric acid in ether (1 0 ml) was added thereto and the solvent 
is was distilled away. The residue obtained was recrystallized from a mixed solvent of ethanol and hexane to give the 
subject compound (0.51 g) as white crystals, melting at 171-173°C. 
Rf value: 0.27 (chloroform: methanols 4: 1) 

1 H-NM R(CD 3 OD) 8 : 0.88 (3H, t, J=7. 1 Hz), 1 .30 (1 OH, m), 1 .33 (3H, s), 1 .57 (2H, m), 1 .89 (2H, m), 2.56 (2H, t, J=7.6Hz), 
2.62 (2H, m), 3.52 (1H, d, J=11.8Hz), 3.62 (1H, d, J=11.8Hz), 7.10 (4H t m) 
20 IR(KBr): 3373, 3077, 3019, 2927, 2854, 1589, 1568, 1061 cnrr* 
MS(EI): 291 (M + ), 260, 243, 203, 105 



Elemental analysis 


Calculated 
Found 


C; 69.59, 
C; 69.36, 


H; 10.45, 
H; 10.42, 


N; 4.27 
N; 4.26 



Working example 41: 2-Amino-4-(4-decylphenyl)-2-methylbutanol hydrochloride 

so [041 2] 2-Acetamido-4-(4-decylphenyl)-2-methylbutyl acetate was used in the same manner as working example 40 
to give the subject compound as white crystals, melting at 1 61 -1 63°C. 
Rf value: 0.31 (chloroform: methanol=4: 1) 

1 H-NMR(CD 3 OD) 5 : 0.89 (3H, t, J=6.9Hz), 1 .27 (1 4H, m), 1 .33 (3H, s), 1 .57 (2H t m), 1 .89 (2H, m), 2.56 (2H f t, J=7.6Hz), 
2.63 (2H, m), 3.52 (1H, d, J=11.7Hz), 3.62 (1H, d, J=11.7Hz), 7.11 (4H, m) 
35 IR(KBr): 3351 , 3083, 3020, 2923, 2852, 1597, 1512, 1061 cm" 1 
MS(EI): 319(M+), 288, 105 



Elemental analysis 


Calculated 
Found 


C; 70.85, 
C; 70.78, 


H; 10.76, 
H; 10.70, 


N; 3.93 
N; 3.98 



Working example 42: 2-Amino-4-(4-dodecylphenyl)-2-methylbutanol hydrochloride 

[0413] 2-Acetamido-4-(4-dodecylphenyl)-2-methylbutyl acetate was used in the same manner as working example 
40 to give the subject compound as white crystals, melting at 161-162°C. 
Rf value: 0.53 (chlorofrom: methanol 4: 1) 

1 H-NMR(CD 3 OD) 5 : 0.89 (3H, t t J=7.1 Hz), 1 .27 (1 8H, m), 1 .33 (3H, s), 1 .57 (2H, m), 1 .89 (2H, m), 2.56 (2H, t, J=7.6Hz), 
2.62 (2H, m), 3.52 (1H, d, J=11.8Hz), 3.62 (1H, d, J=11.8Hz), 7.11 (4H, m) 
IR(KBr): 3349, 3019, 2922, 2852, 1597, 1512, 1468, 1062 cm 1 
MS(EI): 347(M+), 316, 105 





Elemental analysis 




Calculated 


C; 71 .93, 


H; 11.02, 


N; 3.65 


55 


Found 


C;71.81, 


H; 11.11, 


N; 3.63 
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Working example 43: 2-Acetamido-6-(4-hexanoylphenyl)-2-methylhexyl acetate 
[0414] 

5 (1) 2-Methyl-2-(4-phenylbutyl)malonic acid diethyl ester 

In working example 1 (1), 4-phenylbutyl iodide was used instead of 2-(4-benzyloxyphenyl)ethyl iodide to give 
the subject compound as a colorless oil. 
Rf value: 0.50 (ethyl acetate: hexane= 1 : 9) 

IH-NMFKCDCI3) 5 : 1 .22 (6H, t, J=7.3Hz), 1 .27 (2H, m), 1 .39 (3H, s), 1 .64 (2H, quint, J=7.8Hz), 1 .89 (2H t m), 2.61 
10 (2H, t, J=7.8Hz) t 4.16 (4H, q, J=7.3Hz), 7.17 (3H, m), 7.26 (2H, m) 

IR(neat): 3028, 2983, 2938, 2862, 1733, 1253, 1162, 1111, 748, 700 cm" 1 
MS(EI): 306(M + ), 260, 186, 174, 158, 130, 115, 91 

(2) 2-Ethoxycarbonyl-2-methyl-6-phenylhexanoic acid 

2-Methyl-2-(4-phenylbutyl)malonic acid diethyl ester was used in the same manner as working example 26 
is (5) to give the subject compound as a yellowish oil. 

Rf value: 0.60 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1H-NMR(CDCI3) 5: 1.25 (3H, t, J=7.3Hz), 1.31 (2H, m), 1.45 (3H, s), 1.64 (2H, quint, J=7.8Hz), 2.61 (2H, t, 
J=7.8Hz), 4.21 (2H, q, J=7.3Hz), 7.16 (3H, m), 7.26 (2H, m) 

IR(neat): 3028, 2986, 2938, 2863, 2649, 1733, 1699, 1454, 1249, 1179, 1118, 748, 700 cm* 1 
20 MS(EI): 278(M + ), 260, 186. 158, 146, 130, 91 

(3) Ethyl 2-methoxycarbonylamino-2-methyl-6-phenylhexanoate 
2-Ethoxycarbonyl-2-methyl-6-phenylhexanoic acid was used in the same manner as working, example 1 (3) 

to give the subject compound as a yellowish oil. 
Rf value: 0.24 (ethyl acetate: hexane= 1:9) 
25 1 H-NMR(CDCl3) 6: 1.09 (1H, m), 1.24 (3H, t, J=7.3Hz), 1.31 (1H, m), 1.55 (3H, s), 1.59 (2H, m), 1.78 (1H, m), 

2.18 (1H, m), 2.58 (2H, m), 3.64 (3H, s), 4.18 (2H, q, J=7.3Hz), 5.56(1H, br.s), 7.16 (3H, m), 7.26 (2H, m) 
IR(KBr): 3423, 3355, 3062, 3027, 2984, 2940, 2862, 1733, 1717, 1506, 1454, 1262, 1091, 781, 748, 700 crrr 1 
MS(EI): 307(M + ), 234, 91 

(4) 2-Amino-2-methyl-6-phenylhexanol 

30 Ethyl 2-methoxycarbonylamino-2-methyl-6-phenylhexanoate was used in the same manner as working ex- 

ample 26 (7), and then working example 28 (5) to give the subject compound as pale red crystals, melting at ~* 
54-55°C. 

Rf value:' 0.35 (chloroform: methanol= 4: 1) 

1H-NMR(CDCI3) 5 : 1.04 (3H, s), 1.35 (4H, m), 1.63 (5H, m), 2.63 (2H, t, J=7.8Hz), 3.26 (1H, d, J=10.3Hz), 3.31 
35 (1H,d,J=1 0.3Hz), 7.18 (3H, m), 7.28 (2H, m) 

IR(KBr): 3326, 3278, 3085, 2931 , 2765, 1607, 1497, 1452, 1021 , 736, 697 cnrr 1 
MS(EI): 207(M+), 176, 117, 91, 74 

(5) 2-Acetamido-2-methyl-6-phenylhexyl acetate 

2-Amino-2-methyl-6-phenylhexanol was used in the same manner as working example 34 (5) to give the sub- 
40 ject compound as pale yellow crystals, melting at 65-67°C. 

Rf value: 0.27 (ethyl acetate: hexane= 1:1) 

iH-NMRfCDCy 5 : 1.28 (3H, s), 1.30 (2H, m), 1.63 (3H, m), 1.89 (1H, m), 1.92 (3H, s); 2.07 (3H, s), 2.61 (2H, t, 
J=7.8Hz), 4.12 (1H, d, J=11.2Hz), 4.27 (1H, d, J=11.2Hz), 5.32 (1H, br.s), 7.17 (3H, m), 7.27 (2H, m) 
IR(KBr): 3307, 3065, 3027, 2938, 2861, 1733, 1662, 1558, 1373, 1243, 1043, 752, 700 crrr 1 
45 MS(EI): 291 (M + ), 21 8. 1 76, 91 

(6) 2-Acetamido-6-(4-hexanoylphenyl)-2-methylhexyl acetate 

In working example 34 (6), hexanoyl chloride instead of octanoyl chloride, and 2-acetamido-2-methyl-6-phe- 
nylhexyl acetate instead of 2-acetamido-2-methyl-4-phenylbutyl acetate were respectively used to give the subject 
compound as white crystals, melting at 61 -63°C. 
50 Rf value: 0.22 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCl3) 8 : 0.91 (3H, t, J=6.9Hz), 1.27 (3H, s), 1.36 (6H, m), 1.60-1.75 (5H, m), 1.91 (1H, m), 1.93 (3H, 
s), 2.08 (3H, s), 2.67 (2H, t, J=7.1Hz), 2.93 (2H, t, J=7.6Hz), 4.10 (1H, d, J=11 .3Hz), 4.27 (1H, d, J=11 .3Hz), 5.32 
(1 H, br.s), 7.24 (2H, d, J=8.3Hz), 7.88 (2H, d, J=8.3Hz) 

IR(KBr): 3367, 3316, 3076, 2934, 2862, 1739, 1683, 1373, 1243, 1042, 755 cnrr 1 
55 MS(EI): 389(M+), 31 6, 274 
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Working example 44: 2-Acetamidb-2-methyl-6-(4-octanoylphenyl)hexyl acetate 

[0415] In working example 43 (6), octanoyl chloride was used instead of hexanoyl chloride to give the subject com- 
pound as white crystals, melting at 63-66°C. 
5 Rf value: 0.24 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCI 3 ) 5: 0.88 (3H, t, J=7.1Hz), 1.28 (3H, s), 1 .29(101-1, m), 1.60-1.76 (5H, m), 1.92 (1H, m), 1.93 (3H, s), 
2.08 (3H, s), 2.67 (2H, t, J=7.8Hz), 2.93 (2H, t, J=7.6Hz), 4.1 0 (1 H, d, J=1 1 .3Hz), 4.27 (1 H, d, J=11 .3Hz), 5.34 (1 H, br. 
s), 7.24 (2H, d, J=8.3Hz), 7.88 (2H, d, J=8.3Hz) 

IR(KBr): 3345, 3322, 2931, 2859, 1739, 1683, 1607, 1549, 1467, 1373, 1241, 1043, 755 crrr 1 
10 MS(EI): 41 7(M + ), 344,302 

Working example 45: 2-Acetamido-6-(4-decanoylphenyl)-2-methylhexyl acetate 

[041 6] In working example 43 (6), decanoyl chloride was used instead of hexanoyl chloride to give the subject com- 
15 pound as white crystals, melting at 61-64°C. 
Rf value: 0.24 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCI 3 ) 8 : 0.88 (3H, t, J=7.1Hz), 1 .26 (14H, m), 1.28 (3H, s), 1.62-1.74 (5H, m), 1.92 (1H, m), 1.93 (3H, s), 
2.08 (3H, s), 2.67 (2H, t, J=7.8Hz), 2.93 (2H, t, J=7.6Hz), 4.1 0 (1 H, d, J=1 1 .3Hz), 4.27 (1 H, d, J=11 .3Hz), 5.32 (1 H, br. 
S), 7.24 (2H, d, J=8.3Hz), 7.88 (2H, d, J=8.3Hz) 
20 IR(KBr): 3366, 3310, 3075, 2927, 2856, 1743, 1683, 1549, 1467, 1373, 1241 , 1042, 756 crrr 1 
MS(EI): 445(M + ), 385, 372, 330, 98 

Working example 46: 2-Acetamido-6-(4-hexylphenyl)-2-methylhexyl acetate 

25 [041 7] 2-Acetamido-6-(4-hexanoylphenyl)-2-methylhexyl acetate was used in the same manner as working example 
37 to give the subject compound as a yellowish oil. 
Rf value: 0.39(ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCI 3 ) 5 : 0.88 (3H, t, J=6.8Hz), 1.28 (3H, s), 1.30 (8H, m), 1.60 (5H, m), 1.88 (1H, m), 1.92 (3H, s), 2.07 
(3H, s), 2.57 (4H, m), 4.13 (1H, d, J=11.2Hz), 4.28 (1H, d, J=11.2Hz), 5.30 (1H, br.s), 7.07 (4H, m) 
30 IR(neat): 3307, 3077, 2929, 2858, 1747, 1652, 1558, 1372, 1242, 1042, 757 cnr 1 
MS(EI): 375(M + ), 302, 260, 188 

♦ 

Working example 47: 2-Acetamido-2-methyl-6-(4-octylphenyl) hexyl acetate 

35 [041 8] 2-Acetamido-2-methyl-6-(4-octanoylphenyl)hexyl acetate was used in the same manner as working example 
37 to give the subject compound as a yellowish oil. 
Rf value: 0.53 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCl3) 8 : 0.88 (3H, t, J=6.8Hz), 1.28 (3H, s), 1.30 (12H, m), 1.61 (5H, m), 1.90 (1H, m), 1.93 (3H, s), 2.07 
(3H, s), 2.57 (4H, m), 4.13 (1H, d, J=11.2Hz), 4.28 (1H, d, J=11.2Hz), 5.30 (1H, br.s), 7.07 (4H, m) 
40 IR(neat): 3302, 3082, 2929, 2856. 1748, 1652, 1554, 1467, 1373, 1242, 1042 cnr 1 
MS(EI): 403(M + ), 330, 288, 21 6 

Working example 48: 2-Acetamido-6-(4-decylphenyl)-2-methylhexyl acetate 

45 [041 9] 2-Acetamido-6-(4-decanoylphenyl)-2-methylhexyl acetate was used in the same manner as working example 
37 to give the subject compound as a yellowish oil. 
Rf value: 0.51 (ethyl acetate: hexane= 1:1) 

1 H-NMR(CDCl3) 8 : 0.88 (3H, t, J=7.1Hz), 1.26 (16H, m), 1 .29 (3H, s), 1.60 (5H, m), 1.88 (1H, m), 1.93 (3H, s), 2.07 
(3H, s), 2.57 (4H, m), 4.13 (1H, d, J^H.OHz), 4.27 (1H, d, J=11.0Hz), 5.30 (1H, br.s), 7.07 (4H, m) 
50 IR(neat): 3307, 3081 , 2927, 2855, 1 747, 1 653, 1 555, 1 466, 1 373, 1 241 , 1 041 , 721 cm* 1 
MS(EI): 431 (M + ), 358, 31 6, 244, 1 71 

Working example 49: 2-Amino-6-(4-hexylphenyl)-2-methylhexanol hydrochloride 

55 [0420] 2-Acetamido-6-(4-hexylphenyl)-2-methylhexyl acetate was used in the same manner as working example 40 
to give the subject compound as white crystals, melting at 109-111°C. 
Rf value: 0.46 (chloroform: methanol= 4: 1) 

1 H-NMR(CD 3 OD) 8 : 0.88 (3H, t, J=6.6Hz), 1 .21 (3H, s), 1 .29-1 .39 (8H, m), 1 .55-1 .68 (6H, m), 2.54 (2H, t, J=7.6Hz), 
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2.60 (2H, t, J=7.6Hz), 3.44 (1 H, d, J=11 .3Hz), 3.51 (1 H, d, J=11 .3Hz), 7.06 (4H, s) 
IR(KBr): 3355, 3007, 2927, 2856, 1599, 1506, 1068, 832 cm* 1 
MS(EI): 291 (M + ), 260, 1 75. 1 1 7, 74 



5 


• 

Elemental analysis 




Calculated 


C; 69.59, 


H; 10.45, 


N; 4.27 




Found 


C; 69.53, 


H; 10.64, 


N; 4.30 



w Working example 50: 2-Amino-2-methyl-6-(4-octylphenyl)hexanol hydrochloride 1/4hydrkJe 

[0421] 2-Acetamido-2-methyl-6-(4-octylphenyl)hexyl acetate was used in the same manner as working example 40 
to give the subject compound as white crystals, melting at 99-1 00°C. 
Rf value: 0.43 (chloroform: methanols 4: 1) 
15 1 H-NMR(CD 3 OD) 5 : 0.89 (3H, t, J=6.9Hz), 1.21 (3H, s), 1.27-1.41 (12H, m), 1.56-1.68 (6H, m), 2.55 (2H, t, J=7.6Hz) f 
2.61 (2H, t, J=7.6Hz), 3.44 (1 H, d, J=11 .5Hz), 3.51 (1 H, d, J=11 .5Hz), 7.07 (4H, s) 
IR(KBr): 3437, 3325, 3019, 2927, 2855, 1617, 1515, 1059 crrr 1 
MS(EI):319(M+), 288, 74 



20 


Elemental analysis 




Calculated 


C; 69.97, 


H; 10.76, 


N; 3.93 




Found 


C; 69.93, 


H; 10.87, 


N; 3.88 



25 Working example 51 : 2-Amino-6-(4-decy!phenyl)-2-methylhexanol hydrochloride 



[0422] 2-Acetamido-6-(4-decylphenyl)-2-methylhexyl acetate was used in the same manner as working example 40 
to give the subject compound as white crystals, melting at 93-96°C. 
Rf value: 0.43 (chloroform: methanol^ 4: 1) 
30 1 H-NMR(CD 3 OD) 5 : 0.89 (3H, t, J=6.8Hz), 1 .21 (3H, s), 1 .27-1 .41 (1 6H, m). 1 .56-1 .68 (6H. m). 2.55 (2H, t, J=7.6Hz), 
2.61 (2H, t, J=7.6Hz), 3.44 (1H, d. J=11.5Hz), 3.51 (1H, d, J=11.5Hz), 7.07 (4H, s) 
IR(KBr): 3432, 3352, 3017, 2925, 2854, 1618, 1515, 1468, 1060, 830, 722 cnrr 1 
MS(EI): 347(M + ), 31 6, 288. 74 



35 


Elemental analysis 




Calculated 


C; 71.93, 


H; 11.02, 


N; 3.65 




Found 


C; 71 .66. 


H; 11.24, 


N; 3.68 



Working example 52: 2-Amino-2-(2-(2-heptyloxyphenyl)ethyl)pentanol hydrochloride 



[0423] 

(1) 2-(2-Benzyloxyphenyl)ethanol 

To a solution of sodium ethoxide (10.8 g) in ethanol (500 ml), 2-(2-hydroxyphenyl)ethanol (20.0 g) and benzyl 
bromide (24.8 g) were added and the mixture was refluxed under heating for 2 hours. The solvent was distilled 
away under reduced pressure, water was added thereto and the mixture was extracted with ethyl acetate. The 
organic layer was washed with a 2M aqueous potassium hydroxide solution and a saturated brine and dried over 
sodium sulfate. The solvent was distilled away under reduced pressure and the residue was subjected to silica 
gel chromatography (eluent; hexane-ethyl acetate= 8: 1) to give the subject compound (27.2 g). 
1 H-NMR(400MHz, CDCI3) 8 : 1.60 (1H, t, J=5.9Hz). 2.97 (2H, t, J=6.6Hz), 3.87 (2H, q, J=6.4Hz), 5.09 (2H, s), 
6.93-6.95 (2H, m), 7.20-7.23 (2H, m), 7.39-7.42 (5H, m). 

(2) 2-(2-Benzyloxyphenyl)ethyl iodide 

2-(2-Benzyloxyphenyl)ethanol was used in the same manner as working example 26 (1) to give the subject 
compound. 

1 H-NMR(400MHz, CDCI3) 5 : 3.25 (2H, t, J=7.8Hz), 3.40 (2H, t, J=7.8Hz), 5.1 0 (2H, s), 6.91 -6.94 (2H, m), 7.15-7.24 
(2H, m), 7.33-7.42 (5H, m) 

(3) Diethyl 2-(2-(2-benzyloxyphenyl)ethyl)-2-propylmalonate 
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To a suspension of sodium hydride (1 .3 g) in dimethylformamide (1 5 ml), a solution of diethyl propylmalonate 
(6.6 g) in dimethylformamide (45 ml) was added under ice-cooling and the mixture was stirred at room temperature 
for an hour. To the solution was added a solution of 2-(2-benzyloxyphenyl)ethyl iodide (1 0 g) in dimethylformamide 
(30 ml), the mixture was stirred at the same temperature for an hour and left standing overnight. The reaction 
mixture was poured into water and extracted with ethyl acetate. The organic layer was washed with an aqueous 
sodium hydrogencarbonate solution and a saturated brine and dried over magnesium sulfate. The solvent was 
distilled away under reduced pressure and the residue was subjected to silica gel chromatography (eluent; hexane- 
ethyl acetate= 8: 1) to give the subject compound (10 g). 

1H-NMR(400MHz, CDCI 3 ) 5: 0.80 (3H, t, J=8Hz), 1.04-1.23 (2H, m), 1.18 (6H, t, J=8Hz), 1.87-1.91 (2H, m), 
2.12-2.17 (2H, m), 2.49-2.54 (2H, m), 4.00-4.15 (4H, m), 5.03 (2H, s), 6.86-6.89 (2H, m), 7.12 (2H, t, J=8Hz), 
7.29-7.41 (5H, m) 

(4) 2-(2-(2-Benzyloxyphenyl)ethyl)-2-ethoxycarbonylpentanoic acid 

To a solution of diethyl 2-(2-(2-benzyloxyphenyl)ethyl)-2-propylma!onate (10 g) in ethanol (50 ml), a solution 
of potassium hydroxide (1 .9 g) in ethanol (1 80 ml) was added and the mixture was refluxed under heating for 6.5 
hours. Ethanol (45 ml) was added thereto and the mixture was stirred at room temperature for 4 days. The reaction 
mixture was poured into a dilute hydrochloric acid and extracted with ethyl acetate. The organic layer was washed 
with a saturated brine and dried over sodium sulfate. The solvent was distilled away under reduced pressure and 
the residue was subjected to silica gel chromatography (eluent; chloroform-methnaol=12: 1) to give the subject 
compound (5.7 g). 

1H-NMR(400MHz, CDCI3) 8: 0.86 (3H, t, J=8Hz), 1.15 (3H, t, J=8Hz), 1.05-1.25 (2H, m), 1.75-1.84 (1H, m), 
1.95-2.05 (1H, m), 2.10-2.30 (2H, m), 2.60 (3H, t, J=8Hz), 3.84-3.96 (1H, m), 4.06-4.17 (1H, m), 5.06 (2H, s), 
6.87-6.89 (2H t m), 7.10-7.18 (2H, m), 7.27-7.44 (5H. m) 

(5) Ethyl 2-(2-(2-benzyloxyphenyl)ethyl)-2-methoxycarbonylamino-pentanoate 

To a solution of 2-(2-(2-benzyloxyphenyl)ethyl)-2-ethoxycarbonylpentanoic acid (5.7 g) in tetrahydrofuran (1 00 
ml), triethylamine (2.5 ml) and a solution of ethyl chloroformate (1 .9 g) in tetrahydrofuran (3 ml) were added under 
ice-cooling and the mixture was stirred at the same temperature for 30 minutes. Then, sodium azide (1 .2 g) and 
water (5 ml) were added thereto and the mixture was stirred at room temperature for 2 hours. The reaction mixture 
was poured into water and extracted with ethyl acetate. The organic layer was washed with a saturated brine, 
dried over sodium sulfate and the solvent was distilled away under reduced pressure. 

The residue obtained was dissolved in benzene (90 ml), the solution was refluxed under heating for an hour 
and methanol (40 ml) and catalytic amount of paratoluenesulfonic acid were added thereto and the mixture was 
left standing overnight. The reaction mixture was concentrated under reduced pressure and the residue was sub- 
jected to silica gel chromatography (eluent; hexane-ethyl acetate= 4: 1) to give the subject compound (2.3 g). 
1 H-NMR(400MHz, CDCI3) 8: 0.85 (3H, t, J=8Hz), 1.14 (3H, t, J=8Hz), 1.17-1.36 (2H, m), 1.60-1.78 (1H, m), 
2.00-2.16 <1H, m), 2.20-2.38 (1H, m), 2.40-2.54 (1H, m), 2.50-2.64 (2H, m), 3.59 (3H, s) t 3.82-3.98 (1H, m), 
4.00-4.16 (1H, m), 5.06 (2H, s), 5.81 (1H, s), 6.87 (2H, t, J=8Hz), 7.06-7.18 (2H, m), 7.27-7.44 (5H, m) 

(6) 2-Amino-2-(2-(2-benzyloxyphenyl)ethyl)pentanol 

To a solution of ethyl 2-(2-(2-benzyloxyphenyl)ethyl)-2-methoxycarbonyl-aminopentanoate (2.3 g) in tetrahy- 
drofuran (50 ml), under a nitrogen atmosphere, lithium borohydride (0.24 g) was added and the mixture was refluxed 
under heating for 2.5 hours. Then, a 2N dilute hydrochloric acid (5.5 ml) was added thereto and the mixture was 
stirred at room temperature for 30 minutes. The reaction mixture was poured into water and extracted with ethyl 
acetate. The organic layer was washed with a saturated brine, dried over sodium sulfate and the solvent was 
distilled away under reduced pressure. The residue obtained was dissolved in methanol (30 ml), and tetrahydro- 
furan (1 ml) and a 5N aqueous potassium hydroxide solution (10 ml) were added thereto and the mixture was 
refluxed under heating for 4 days. The reaction solution was poured into water and extracted with ethyl acetate. 
The organic layer was washed with a saturated brine, dried over sodium sulfate and the solvent was distilled away 
under reduced pressure. The reaction mixture was concentrated under reduced pressure to give the subject com- 
pound (1.1 g). 

1 H-NMR(400MHz, CDCI 3 ) 8 : 0.84 (3H, t, J=8Hz), 1.20-1.32 (4H, m), 1.32-1.50 (2H, m), 2.50-2.66 (2H, m), 3.29 
(2H, s), 5.05 (2H, s), 6.88-6.96 (2H, m), 7.12-7.22 (2H, m), 7.27-7.48 (5H, m) 

(7) 2-Acetamido-2-(2-(2-benzyloxyphenyl)ethyl)pentyl acetate 

To a solution of 2-amino-2-(2-(2-benzyloxyphenyl)ethyl)pentanol (1.1 g) in methylene chloride (35 ml), triethyl- 
amine (1.2 ml) and acetyl chloride (0.5 ml) were added and the mixture was stirred at room temperature for 6 
hours. The reaction mixture was poured into ice-water and extracted with ethyl acetate. The organic layer was 
washed with a dilute hydrochloric acid, an aqueous sodium hydrogencarbonate solution and a saturated brine and 
dried over magnesium sulfate. The solvent was distilled away under reduced pressure and the residue was sub- 
jected to silica gel chromatography (eluent; hexane-ethyl acetate= 1 : 1) to give the subject compound (0.90 g). 
1H-NMR(400MHZ, CDCI 3 ) 8 : 0.83 (3H, t, J=8Hz), 1.20-1.28 (4H t m) f 1.75(3H, s), 1.60-1.90 (2H, m), 2.02 (3H, s), 
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2.57-2.63 (2H, m), 4.1 2 (1 H, dd, J=20, 1 2Hz), 4.33 (1 H, dd, J=20, 1 2Hz), 5.06 (2H, s), 5.1 8 (1 H t s), 6.84-6.96 (2H, 
m), 7.10-7.22 (2H, m), 7.30-7.45 (5H, m) 

(8) 2-Acetamido-2-(2-(2-hydroxyphenyl)ethyl)pentyl acetate 

To a solution of 2-acetamido-2-(2-(2-benzyloxyphenyl)ethyl)pentyl acetate (0.90 g) in ethanol (45 ml), 10% 
palladium-carbon (0.40 g) was added and the mixture was subjected to catalytic reduction at room temperature 
for 6 hours. Catalyst was filtered off from the reaction solution and the solvent was distilled away under reduced 
pressure to give the subject compound (0.65 g). 

1 H-NMR(400MHz, CDCI3) 8 : 0.93 (3H, t, J=8Hz), 1 .24-1.40 (4H, m), 1.55-1.80 (2H, m), 2.04 (3H, s) t 2.12 (3H, S). 
2.50-2.63 (2H, m), 4.05-4 r 23 (2H, m), 5.66 (1H, s), 6.79-6.88 (3H, m), 7.04 (1H, d, J=8Hz), 7.13 (1H, t, J=8Hz) 

(9) 2-Acetamido-2-(2-(2-heptyloxyphenyl)ethyl)pentyl acetate 

To a suspension of sodium hydride (85 mg) in dimethylformamide (5 ml), a solution of 2-acetamido-2-(2-(2-hy- 
droxyphenyl)ethyl)pentyl acetate (0.65 g) in dimethylformamide (5 ml) was added under ice-cooling and the mixture 
was stirred at room temperature for an hour. To the solution, a solution of heptyl bromide (0.42 g) in tetrahydrofuran 
(4 ml) was added. The mixture was stirred at the same temperature for 6 hours and left standing overnight. The 
reaction mixture was poured into water and extracted with ethyl acetate. The organic layer was washed with an 
aqueous sodium hydrogencarbonate solution and a saturated brine and dried over magnesium sulfate. The solvent 
was distilled away under reduced pressure and the residue was subjected to silica gel chromatography (eluent; 
chloroform-methanol= 12: 1 ) to give the subject compound (0.36 g). 

1 H-NMR(400MHz, CDCI3) 5 : 0.89 (3H, t, J=8Hz), 0.93 (3H, t, J=8Hz), 1.22-1.40 (10H, m), 1.40-1.55 (2H, m), 
1 .50-1 .70 (2H, m), 1 .80-2.10 (2H, m), 1 .93 (3H, s), 2.07 (3H, s) t 2.58 (2H, t, J=8Hz), 3.96 (2H, t, J=8Hz), 4.35-4.40 
. (2H, m), 5.25 (1H, s), 6.81-6.88 (2H, m), 7.10-7.17 (2H, m) 

(1 0) 2-Amino-2-(2-(2-heptyloxyphenyl)ethyl)pentanol hydrochloride 

To a solution of 2-acetamido-2-(2-(2-heptyloxyphenyl)ethyl)pentyl acetate (0.36 g) in methanol (20 ml), lithium 
hydroxide monohydrate (0.43 g) and water (5 ml) were added and the mixture was refluxed under heating for 7 
hours. The reaction mixture was poured into water and extracted with ethyl acetate. The organic layer was washed 
with a saturated brine, dried over sodium sulfate and the solvent was distilled away under reduced pressure. 
Thereto was added a solution of hydrochloric acid in ether to form hydrochloride, crystallization from hexane and 
recrystallization from ethyl acetate gave the subject compound (0.28 g). 

1 H-NMR(400MHz, DMSO) 8: 0.86 (3H, t, J=8Hz), 0.90 (3H, t, J=8Hz), 1.20-1.46 (10H, m), 1.50-1.60 (2H, m), 
1.62-1.78 (4H, m), 2.50-2.60 (2H, m), 3.40-3.50 (2H, m), 3.93 (2H, t, J=8Hz), 5.47 (1H, t, J=4Hz), 6.85 (1H, t t 
J=8Hz), 6.92 (1 H, d, J=8Hz), 7.11-7.17 (2H, m), 7.70-7.85 (3H, bs) 
I R(KBr) cm" 1 : 3254, 3 1 1 5, 2924, 2870, 1 602, 1 497, 1 242 
MS: 322(M+ +1), 304, 290, 278, 205 



Elemental analysis 


Calculated 
Found 


C; 67.10, 
C; 66.70, 


H; 10.14, 
H; 10.28, 


N; 3.91 
N; 3.91 



Working example 53: 2-Amino-4-(2-heptyloxyphenyl)-2-methylbutanol hydrochloride 
[0424] 

(1) Diethyl 2-(2-(2-benzyloxyphenyl)ethyl)-2-methylmalonate 

2-Methyimalonic acid diethyl ester and 2-(2-benzyloxyphenyl) ethyl iodide were used in the same manner as 
working example 52 (3) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8 : 1.21 (6H, t, J=8Hz), 1.45 (3H, s), 2.14-2.18 (2H, m), 2.60-2.64 (2H, m), 4.09-4.17 
(4H, m), 5.07 (2H, s), 6.88-6.91 (2H, m), 7.14-7.18 (2H, m), 7.29-7.44 (5H, m) 

(2) 4-(2-Benzyloxyphenyl)-2-ethoxycarbonyl-2-methylbutanoic acid 

Diethyl 2-(2-(2-benzyloxyphenyl)ethyl)-2-methylmalonate was used in the same manner as working example 
52 (4) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8 : 1 .18 (3H, t, J=8Hz), 1 .48 (3H, s), 2.10-2.22 (2H, m), 2.62 (2H, t, J=8Hz), 4.00-4.14 
(2H, m), 5.04 (2H, s), 6.85-6.89 (2H, m), 7.10-7.16 (2H, m), 7.28-7.42 (5H, m) 

(3) Ethyl 4-(2-benzyloxyphenyl)-2-methoxycarbonylamino-2-methyl-butanoate 
4-(2-Benzyloxyphenyl)-2-ethoxycarbonyl-2-methylbutanoic acid was used in the same manner as working ex- 
ample 52 (5) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8 : 1.17 (3H, t, J=8Hz), 1.58 (3H, s), 2.05-2.15 (1H, m), 2.30-2.43 (1H, m), 2.47-2.57 
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(1H, m), 2.60-2.70 (1H, m), 3.59 (3H, s), 3.95-4.15 (2H, m), 5.08 (2H, s), 5.57-6.63 (1H, bs), 6.86-6.89 (2H, m), 
7.10-7.16 (2H, m), 7.28-7.44 (5H, m) 

(4) 4-(2-(2-Benzyloxyphenyl)ethyl)-4-methyl-2-oxazolidinone 

To a solution of ethyl 4-(2-benzyloxyphenyl)-2-methoxycarbonylamino-2-methylbutanoate (5.2 g) in tetrahy- 
drofuran (135 ml), under a nitrogen atmosphere, lithium borohydride (0.59 g) was added and the mixture was 
refluxed under heating for an hour. Then, a 2N hydrochloric acid (6.6 ml) was added thereto and the mixture was 
stirred at room temperature for 30 minutes. The reaction mixture was poured into water and extracted with ethyl 
acetate. The organic layer was washed with an aqueous sodium hydrogencarbonate solution and a saturated brine 
and dried over sodium sulfate. The solvent was distilled away under reduced pressure to give the subject compound 
(4.6 g). 

1 H-NMR(400MHz, CDCI3) 5 : 1.31 (3H f s), 1.85 (2H, t, J=8Hz), 2.57-2.77 (2H, m), 4.04 (2H ( dd, J=64, 8Hz), 5.07 
(2H, s), 6.89-6.95 (2H f m), 7.12-7.26 (2H, m), 7.35-7.42 (5H, m) 

(5) 4-(2-(2-Hydroxyphenyl)ethyl)-4-methyl-2-oxazolidinone 

To a solution of 4-(2-(2-benzyloxyphenyl)ethyl)-4-methyl-2-oxazolidinone (4.60 g) in ethanol (200 ml), 10% 
palladium-carbon (0.60 g) was added and the mixture was subjected to catalytic reduction at room temperature 
for 6 hours. Catalyst was filtered off form the reaction solution and the solvent was distilled away under reduced 
pressure. The residue was crystallized from ether-isopropyl ether to give the subject compound (2.0 g). 
1 H-NMR(400MHz, CDCI3) 8 : 1.38 (3H, s), 1.91 (2H, t, J=8Hz), 2.62-2.77 (2H, m), 4.16 (2H, dd, J=60, 8Hz), 5.65 
(1H, s), 5.90 (1H, s), 6.78 (1H, d, J=8Hz), 6.86 (1H, t, J=8Hz), 7.05-7.12 (2H, m) 

(6) 4-(2-(2-Heptyloxyphenyl)ethyl)-4-methyl-2-oxazolidinone 

To a suspension of sodium hydride (90 mg) in dimethylformamide (1 ml), under ice-cooling, a solution of 
4-(2-(2-hydroxyphenyl)ethyl)-4-methyl-2-oxazolidinone (0.50 g) in dimethylformamide (2 ml) was added and the 
mixture was stirred at room temperature for 2 hours. To the solution, a solution of heptyl bromide (0.47 g) in tet- 
rahydrofuran (2 ml) was added and the mixture was stirred at the same temperature for 5.5 hours. The reaction 
mixture was poured into water and extracted with ethyl acetate. The organic layer was washed with a saturated 
brine and dried over magnesium sulfate. The solvent was distilled away under reduced pressure and the residue 
was subjected to silica gel chromatography (eluent; hexane ethyl acetate= 1: 1) to give the subject compound 
(0.60 g). 

1 H-NMR(400MHz, CDCI3) 8 : 0.90 (3H, t, J=8Hz), 1.40 (3H, s), 1.20-1.55 (8H, m), 1.75-1.90 (4H, m), 2.57-2.73 
(2H, m), 3.97 (2H, t, J=8Hz), 4.15 (2H f dd, J=56, 8Hz), 4.85 (1H, s), 6.83-6.89 (2H, m), 7.10-7.20 (2H, m) 

(7) 2-Amino-4-(2-heptyloxyphenyl)-2-methylbutanol hydrochloride 

To a solution of 4-(2-(2-heptyloxyphenyl)ethyl)-4-methyl-2-oxazolidinone (0.60 g) in methanol (20 ml), tetrahy- 
drofuran (3 ml) and a 5N aqueous potassium hydroxide solution (3.4 ml) were added and the mixture was refluxed 
under heating for 6 days. The reaction mixture was poured into water and extracted with ethyl acetate. The organic 
layer was washed with a saturated brine, dried over sodium sulfate and the solvent was distilled away under 
reduced pressure. Thereto was added a solution of hydrochloric acid in ether to form hydrochloride. The salt was 
crystallized from ethyl acetate-hexane and recrystallized from ethyl acetate to give the subject compound (0.47 g). 
1 H-NMR(400MHz, DMSO) 8 : 0.86 (3H, t, J=8Hz), 1.21 (3H, s), 1.23-1.38 (6H, m), 1.40-1.50 (2H. m), 1.65-1.76 
(4H, m), 2.54 (2H, t, J=8Hz), 3.40-3.49 (2H, m), 3.93 (2H, t, J=8Hz), 5.49 (1H, t, J=4Hz), 6.84 (1H, t, J=8Hz), 6.91 
(1H, d, J=8Hz), 7.11-7.16 (2H, m), 7.84-7.95 (3H, bs) 
IR(KBr) cm* 1 : 3196, 2934, 2688, 1601, 1534, 1498, 1243 
MS: 293(M + ), 262, 245, 205, 147 



Elemental analysis 


Calculated 
Found 


C; 65.53, 
C; 65.38, 


H; 9.78, 
H; 9.86, 


N; 4.25 
N; 4.22 



Working example 54: 2-Amino-2-methyl-4-(2-nonyloxyphenyl)butanol hydrochloride 1/8hydrate 
[0425] 

(1 ) 4-Methyl-4-(2-(2-nonyloxyphenyl)ethyl)-2-oxazolidinone 

In working example 53 (6), nonyl bromide instead of heptyl bromide was used in the same manner to give the 
subject compound. 

1 H-NMR(400MHz, CDCI 3 ) 8 : 0.89 (3H, t, J=8Hz), 1.39 (3H, s), 1.20-1.55 (12H, m), 1.75-1.89 (4H, m), 2.60-2.75 
(2H, m), 3.97 (2H, t, J=8Hz), 4.14 (2H, dd, J=56, 8Hz), 4.84 (1 H, s), 6.83-6.89<2H, m), 7.09-7.11 (1 H, m), 7.1S-7.20 
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(1H,m) 

(2) 2-Amino-2-methyl-4-(2-nonyloxyphenyl)butanol hydrochloride 1/8hydrate 

4-Methy 1-4-(2-(2-nonyloxyphenyl)ethyl)-2-oxazolidinone was used in the same manner as working example 
53 (7) to give the subject compound. 

1 H-NMR(400MHz, DMSO) 8 : 0.85 (3H, t, J=8Hz), 1.20 (3H, s), 1.23-1 .36 (1 OH, m), 1.38-1.48 (2H t m), 1.65-1.77 
(4H, m), 2.50-2.62 (2H, m), 3.38-3.49 (2H, m), 3.93 (2H, t, J=8Hz), 5.46-5.48 (1H, bs), 6.84 (1H, t, J=8Hz), 6.91 
(1H, d t J=8Hz), 7.10-7.17 (2H, m), 7.62-7.83 (3H, bs) 
IR(KBr) cm -1 : 31 88,. 2923, 2855, 2685, 1601, 1498, 1243 
MS: 321 (M+), 306, 290, 273, 1 63 



Elemental analysis 


Calculated 
Found 


C; 66.69, 
C; 66.68, 


H; 10.14, 
H; 10.28, 


N; 3.89 
N; 3.93 



Working example 55: 2-Amino-2-[2-(3-heptyloxyphenyl)ethyl]pentanol hydrochloride 
[0426] 

(1) 2-(3-Benzyloxyphenyl)ethanol 

2-(3-Hydroxyphenyl)ethanol was used in the same manner as working example 52 (1) to give the subject 
compound. 

1 H-NMR(400MHz, CDCI3) 8 : 1.37 (1H, t, J=6.3Hz), 2.85 (2H, t, J=6.3Hz), 3.86 <2H, q, J=6.3Hz), 5.06 (2H, s), 
6.83-6.87 (3H, m), 7.22-7.45 (6H, m) 

(2) 2-(3-Benzyloxyphenyl)ethyl iodide 

2-(3-Benzyloxyphenyl)ethanol was used in the same manner as working example 52 <2) to give the subject 
compound. 

1 H-NMR(400MHz, CDCI3) 8 : 3.1 5 (2H, t, J=7.7Hz), 3.34 (2H, t, J=7.7Hz), 5.06 (2H, s), 6.79-6.90 (3H, m). 7.21 -7.44 
(6H, m) 

(3) 2-[2-(3-Benzyloxyphenyl)ethy!]-2-propylmalonic acid diethyl ester 

2-(3-Benzyloxyphenyl)ethyl iodide was used in the same manner as working example 52 (3) to give the subject 
compound. 

1 H-NMR(400MHz, CDCI 3 ) 8 : 0.94 (3H, t, J=7.4Hz), 1.21-1.28 (2H, m), 1.26 (6H, t, J=7.3Hz), 1.93 (2H, m), 2.18 
(2H, m), 2.48 (2H, m), 4.19 (4H, q, J=7.3Hz), 5.05 (2H, s), 6.79 (3H, m), 7.20 (1 H, t, J=7.8Hz), 7.31-7.45 (5H, m) 

(4) 2-[2-(3-Benzyloxyphenyl)ethyl]-2-ethoxycarbonylpentanoic acid 

2-[2-(3-Benzyloxyphenyl)ethyi]-2-propylmalonic acid diethyl ester was used in the same manner as working 
example 52 (4) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8 : 0.91 (3H, t, J=7.4Hz), 1.29 (3H, t, J=7.3Hz), 1.21-1.28 (2H, m), 1.86 (1H, m) f 1.99 
(1 H, m), 2.1 8 (1 H, m), 2.30 (1 H, m) f 2.40 (1 H, m), 2.58 (1 H, m), 4.23 (2H, m), 5.04 (2H, s), 6.78 (3H, m), 7.19 (1 H, 
t, J=7.8Hz), 7.32-7.44 (5H P m) 

(5) Ethyl 2-[2-(3-benzyloxyphenyl)ethyl]-2-methoxycarbonylamino-pentanoate 
2-[2-(3-Benzyloxyphenyl)ethyl]-2-ethoxycarbonylpentanoic acid was used in the same manner as working ex- 
ample 52 (5) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8 : 0.86 (3H, t, J=7.3Hz), 0.97 (1H, m), 1.26 (3H, t, J=7.3Hz), 1.30 (1H. m), 1.68 (1H, 
m), 2.05 (1H, m), 2.25 (2H, m), 2.57 (1H. m), 2.68 (1H, m), 3.63 (3H, s), 4.17 (2H, m), 5.02 (2H, s), 5.83<1H, s), 
6.75 (3H, m), 7.15 (1 H t t, J=7.8Hz), 7.29-7.43 (5H, m) 

(6) 2-Acetamido-2-[2-(3-benzyloxyphenyl)ethyl]pentyl acetate 

Ethyl 2-[2-(3-benzyloxyphenyl)ethyl]-2-methoxycarbonylamino-pentanoate was used in the same manner as 
working example 52 (6) and (7) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8 : 0.91 (3H, t, J=7.3Hz), 1.26 (2H, m), 1.71 (2H, m), 1.91 (3H, s), 1.94 (1H, m), 2.07 
(3H, s), 2.10 (1H, m), 2.52 (2H, t, J=8.3Hz), 4.27 (1H, d, J=11.2), 4.31 (1H, d, J=11.2), 5.03 (2H, s), 5.23 (1H, s), 
6.78 (3H, m), 7.17 (1H, t, J=7.8Hz), 7.30-7.43 (5H, m) 

(7) 2-Acetamido-2-[2-(3-hydroxyphenyl)ethyl]pentyl acetate 
2-Acetamido-2-[2-(3-benzyloxyphenyl)ethyI]pentyl acetate was used in the same manner as working example 

52 (8) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8 : 0.93 (3H, t, J=7.3Hz), 1.25 (2H, m), 1.73 (2H, m), 1.92 (3H, s), 1.94 (1H, m), 2.08 
(3H, s), 2.10 (1H, m), 2.53 (2H, t, J=8.3Hz), 4.26 (1H, d, J=11.2), 4.31 (1H, d, J=11.2), 5.56 (1H, s), 6.72 (3H, m), 
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7.15 (1H,t, J=7.8Hz) 

(8) 2-Acetamido-2-[2-(3-heptyloxyphenyl)ethyl]pentyl acetate 

2-Acetamido-2-[2-(3-hydroxyphenyl)ethyl]pentyl acetate was used in the same manner as working example 
52 (9) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8: 0.87 (3H, t, J=7.3Hz), 0.91 (3H, t, J=7.3Hz), 1.22-1.40 (10H, m), 1.73 (4H t m), 
1.80-2.10 (2H, m), 1.91 (3H, s), 2.49 (3H, s), 2.51 (2H, t, J=8.3Hz), 3.91 (2H, t, J=6.8Hz), 4.28 (1H t d, J=11.2), 
4.30 (1H f d, J=11.2), 5.21 (1H, s), 6.71 (3H, m), 7.15 (1H, t, J=7.8Hz) 

(9) 2-Amino-2-[2-(3-heptyloxyphenyl)ethyl]pentanol hydrochloride 

2-Acetamido-2-[2-(3-heptyloxyphenyl)ethy!3pentyl acetate was used in the same manner as working example 
52 (1 0) to give the subject compound as a yellowish oily substance. 

1 H-NMR(400MHz, DMSO) 5 : 0.85 (6H, m), 1.22-1.38 (10H, m), 1.68 (4H, m) ( 1.90 (2H, m), 2.62 <2H, m), 3.65 
(2H, s), 3.87 (2H, t, J=6.8Hz), 5.70 (3H, bs), 6.65-6.76 (3H t m), 7.08 (1 H, t, J=7.8Hz) 
IR(neat): 3354, 2933, 1584. 1261. 1159, 1056, 774, 696 cm* 1 
MS(EI): 321 (M+) 



Elemental analysis 


Calculated 
Found 


C; 66.77, 
C; 66.52, 


H; 10.14, 
H; 10.18, 


N; 3.89 
N; 3.86 



Working example 56: 2-Amino-2-[2-(3-octyloxyphenyl)ethyl]pentanol hydrochloride 

[0427] 2-Acetamido-2-[2-(3-hydroxyphenyl)ethyl]pentyl acetate and octyl bromide were used in the same manner 

as working example 52 (9) and (10) to give the subject compound as a yellowish oily substance. 

1 H-NMR(400MHz, DMSO) 8 : 0.85 (6H, m), 1.19-1 .36 (12H, m), 1.68 (4H, m), 1.89 (2H, m), 2.61 (2H, m), 3.63 (2H, 

s), 3.87 (2H, t, J=6.8Hz), 5.80 (3H, bs), 6.64-6.76 (3H, m), 7.08 (1H, t, J=7.8Hz) 

IR(neat): 3355, 2932, 1584, 1261, 1159, 1051, 775, 695 cm' 1 

MS(EI): 335(M+) 



Elemental analysis 


Calculated 
Found 


C; 67.81 , 
C; 67.58, 


H; 10.30, 
H; 10.41, 


N, 3.77 
N; 3.72 



Working example 57: 2-Amino-4-(3-heptyloxyphenyl)-2-methylbutanol hydrochloride 
[0428] 

(1) 2-[2-(3-Benzyloxyphenyl)ethyl]-2-methylmalonic acid diethyl ester 

2-(3-Benzyloxyphenyl)ethyl iodide and 2-methylmalonic acid diethyl ester were used in the same manner as 
working example 52 (3) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8 : 1 .26 (6H, t, J=7.3Hz). 1 .49 (3H, s), 2.1 6 (2H, m), 2.55 (2H, m), 4.1 9 (4H, q, J=7.3Hz), 
5.05 (2H, s), 6.81 (3H, m), 7.20 (1H, t, J=7.8Hz). 7.32-7.45 (5H, m) 

(2) 4-(3-Benzyloxyphenyl)-2-ethoxycarbonyl-2-methylbutanoic acid 

2-[2-(3-Benzyloxyphenyl)ethyl]-2-methylmalonic acid diethyl ester was used in the same manner as working 
example 52 (4) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8 : 1.29 (3H, t, J=7.3Hz), 1.53 (3H, s), 2.18 (2H, m), 2.58 (2H, m), 4.23 (2H, m), 5.04 
(2H, s), 6.78 (3H, m), 7.19 (1H, t, J=7.8Hz), 7.32-7.44 (5H, m) 

(3) Ethyl 4-(3-Benzyloxyphenyl)-2-methoxycarbonylamino-2-methyl-butanoate 
4-(3-Benzyloxyphenyl)-2-ethoxycarbonyl-2-methylbutanoic acid was used in the same manner as working ex- 
ample 52 (5) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8 : 1.26 (3H, t, J=7.3Hz), 1.59 (3H, s), 2.09 (1H, m), 2.34 (1H, m), 2.57 (2H, m), 3.64 
(3H, s), 4.17 (2H, m), 5.02 (2H, s), 5.67 (1H, s), 6.76 (3H, m), 7.16 (1H, t, J=7.8Hz), 7.29-7.43 (5H. m) 

(4) 2-Acetamido-4-(3-benzyloxyphenyl)-2-methylbutyl acetate 

Ethyl 4-(3-Benzyloxyphenyl)-2-methoxycarbonylamino-2-methyl-butanoate was used in the same manner as 
working example 52 (6) and (7) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8 : 1.34 (3H, s), 1.89 (3H, s), 1.93 (1H, m), 2.07 (3H, s), 2.18 (1H, m), 2.56 (2H, t, 
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J=8.3Hz), 4.16 (1 H t d, J=11 .2), 4.31 (1 H, d, J=11 .2), 5.03 (2H, s), 5.36 (1 H, s), 6.78 (3H, m), 7.17 (1H, t, J=7.8Hz), 
7.30-7.42 (5H, m) 

(5) 2-Acetamido-4-(3-hydroxyphenyl)-2-methylbutyl acetate 

2-Acetamido-4-(3-benzyloxyphenyl)-2-methylbutyl acetate was used in the same manner as working example 
52 (8) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 5 : 1 .33 (3H, s), 1.88 (3H, s). 1.94 (1H. m). 2.06 (3H, s), 2.20 (1H, m), 2.52 (2H, t. 
J=8.3Hz), 4.14 (1H, d, J=11.2), 4.32 (1H, d f J=11.2), 5.59 (1H, s), 6.68 (3H, m), 7.09 (1H, t, J=7.8Hz) 

(6) 2-Acetamido-4-(3-heptyloxyphenyl)-2-methylbutyl acetate 

2-Acetamido-4-(3-hydroxyphenyl)-2-methylbutyl acetate was used in the same manner as working example 
52 (9) to give the subject compound. 

1 H-NMR(400MHz, CDCI3) 8 : 0.87 (3H, t, J=6.8Hz) t 1.35 (3H, s), 1.24-1.43 (8H, m) t 1.89 (3H, s), 1.92 (1H, m). 
2.07 (3H, s), 2.19 (1H, m), 2.55 (2H, t, J=8.3Hz), 3.91 (2H, t, J=6.8) f 4.16 (1H, d, J=11.2), 4.31 (1H, d, J=11.2), 
5.35 (1H, s), 6.71 (3H, m), 7.15 (1H, t, J=7.8Hz) 

(7) 2-Amino-4-(3-heptyloxyphenyl)-2-methylbutanol hydrochloride 

2-Acetamido-4-(3-heptyloxyphenyl)-2-methylbutyl acetate was used in the same manner as working example 
52 (10) to give the subject compound as white crystals, melting at 133-136°C. 

1 H-NMR(400MHz, CDCI3) 8 : 0.86 (3H, t, J=6.8Hz), 1 .54 (3H, s), 1 .26-1 .37 (8H, m), 1 .70 (2H, quint, J=6.8Hz), 2.0 
(2H, m), 2.6 (2H f m), 3.60 (1H, d, J=12.2Hz), 3.65 (1H, d, J=12.2Hz), 3.86 (2H, t, J=6.8Hz), 6.64-6.74 (3H, m), 
7.03 (1 H. t, J=7.8Hz), 8.04 (3H, s) 

IR(neat): 3360, 2922, 1611. 1268, 1164, 1063, 771, 697 cm 1 
MS(EI): 293(M + ) 



Elemental analysis 


Calculated 
Found 


C; 65.53, 
C; 65.25, 


H; 9.78, 
H; 9.92, 


N; 4.25 
N; 4.20 



Working example 58: 2-Amino-4-(3-octyloxyphenyl)-2-methylbutanol hydrochloride 

[0429] 2-Acetamido-4-(3-hydroxyphenyl)-2-methylbutyl acetate and octyl bromide were used in the same manner 
as working example 52 (9) and (10) to give the subject compound as white crystals, melting at 130-132°C. 
1 H-NMR(400MHz, CDCy 8 : 0.86 (3H, t, J=6.8Hz), 1.34 (3H, s), 1.25-1.39 (10H, m), 1.70 (2H, quint, J=6.8Hz), 2.0 
(2H, m), 2.6 (2H, m), 3.61 (1H, d, J=12.2Hz), 3.65 (1H, d, J=12.2Hz), 3.86 (2H, t. J=6.8Hz), 6.64-6.74 (3H, m), 7.07 
(1 H, t, J=7.8Hz), 8.04 (3H, s) 

IR(neat): 3357, 2921 , 1584, 1270, 1165, 1064, 773, 697 cm* 1 
MS(EI): 307(M + ) 



Elemental analysis 


Calculated 
Found 


C; 66.01 , 
C; 65.94, 


H; 9.97, 
H; 10.16, 


N; 4.05 
N; 4.04 



Working example 59: 2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]hexanol 1/10hydrate 
[0430] 

(1) 2-[2-(4-heptyloxyphenyl)ethyl]-2-butylmalonic acid diethyl ester 

In working example 1 (1), butylmalonic acid diethyl ester instead of methylmalonic acid, and 2-(4-heptyloxy- 
phenyl)ethyl iodide instead of 2-(4-benzyloxyphenyl)ethyl iodide were used to give the subject compound as a 
yellowish oil. 

Rf value: 0.33 (ethyl acetate: hexane= 1 : 9) 

1 H-NMR(CDCl3) 8: 0.89 (3H, t, J=6.9Hz), 0.90 (3H, t, J=7.3Hz), 1.16-1.36 (10H, m), 1.26 (6H, t. J=7.3Hz), 

1 .43-1 .46 (2H, m), 1 .74-1 .78 (2H. m), 1 .92-1 .97 (2H, m), 2. 1 2-2.1 6 (2H, m), 2.41 -2.46 (2H. m), 3.92 (2H, t. J=6:6Hz), 

4.19 (4H, q, J=7.3Hz), 6.81 (2H, d, J=8.6Hz), 7.07 (2H, d, J=8.6Hz) 

IR(neat): 2957, 2930, 2860, 1732. 1612, 1512, 1468, 1245. 1177, 1027, 827 cm" 1 

MS(EI): 434(M+), 346. 218, 173, 121, 107 

(2) 2-Ethoxycarbonyl-2-[2-(4-heptyloxyphenyl)ethyl]hexanoic acid 
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2-[2-(4-Heptyloxypheny!)ethyl]-2-butylmalonic acid diethyl ester was used in the same manner as working 
example 26 (5) to give the subject compound as a yellowish oil. 
Rf value: 0.63 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1 H-NMR(CDC1 3 ) 8 : 0.88 (3H t t, J=7.1Hz), 0.89 (3H, t, J=6.3Hz), 1.09-1.12 (2H, m) f 1.24-1.35 (8H, m) ? 1.32 (3H, 
t, J=7.3Hz) t 1 .40-1 .46 (2H, m), 1 .76 (2H, quint, J=7.6Hz), 1 .85-1 .91 (1 H, m), 2.00-2.06 (1 H, m), 2.11-2.1 8 (1 H, m), 
2.25-2.33 (1H, m), 2.32-2.39 (1H, m), 2.52-2.58 (1H, m), 3.92 (2H, t, J=6.6Hz), 4.17-4.27 (2H, m), 6.80 (2H, d, 
J=8.6H), 7.04 (2H, d, J=8.6Hz) 

IR(neat): 3188, 2959, 2932, 2861, 2675, 1733, 1713, 1512, 1469, 1244, 1178, 
1025, 826 cm" 1 

MS(EI): 406(M + ), 218, 173, 120, 107 

(3) Ethyl 2-[2-(4-heptyloxyphenyl)ethyl]-2-methoxycarbonylaminohexanoate 

In working example 1 (3), 2-ethoxycarbonyl-2-[2-(4-heptyloxyphenyl)-ethyl]hexanoic acid instead of potassium 
2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate was used to give the subject compound as a yellow- 
ish oil. 

Rf value: 0.32 (ethyl acetate: hexane= 1 : 9) 

1 H-NMR(CDCl3) 8: 0.86 (3H, t, J=7.1Hz), 0.89 (3H, t, J=6.8Hz), 1.24-1.31 (10H, m), 1.29 (3H, t, J=6.6Hz), 
1.42-1.46 (2H, m), 1.72-1.79 (3H, m), 2.05 (1H, m), 2.20-2.33 (2H, m), 2.51-2.67 (2H, m), 3.65 (3H, br.s), 3.91 
(2H, t, J=6.6Hz), 4.11-4.22 (2H, m), 5.84 (1H, br.s), 6.79 (2H, d, J=8.6Hz), 7.03 (2H, d, J=8.6Hz) 
IR(neat): 3424, 2957, 2933. 1723, 1514, 1468, 1245, 1086, 1042, 827 cm' 1 
MS(EI): 435(M+), 217 

(4) 2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]hexanol 1/10hydrate 

Ethyl 2-[2-(4-heptyloxyphenyl)ethyl]-2-methoxycarbonylaminohexanoate was used in the same manners as 
working example 26 (7), and then working example 28 (5) to give the subject compound as a white powder, melting 
at 47-49°C. 

Rf value: 0.61 (chloroform: methanol 4: 1) 

1 H-NMR(DMSO-d 6 ) 8 : 0.85 (3H, t, J=6.8Hz), 0.87 (3H, t, J=5.4Hz), 1.25-1 .45 (16H, m), 1 .67 (2H, quint, J=7.4Hz), 
2.42-2.48 (2H, m), 3.29 (2H, s), 3.88 (2H, t, J=6.4Hz), 6.79 (2H, d, J=8.5Hz), 7.09 (2H, d, J=8.5Hz) 
IR(KBr): 3328, 3280, 3124, 3031, 2956, 2933, 2858, 1613, 1513, 1249, 1073, 1042, 825 cnr 1 
MS(EI): 335(M + ), 304, 205, 116, 107 



Elemental analysis 


Calculated 
Found 


C; 74.77, 
C; 74.62, 


H; 11.11, 
H; 11.37, 


N; 4.15 
N; 4.16 



Working example 60: 2-Amino-2-isopropyl-4-(4-heptyloxyphenyl)butanol hydrochloride 1/2hydrate 
[0431] 

(1) 2-[2-(4-Heptyloxyphenyl)ethyl]-2-isopropylmalonic acid diethyl ester 

In working example 1 (1), isoprpylmalonic acid diethyl ester instead of methylmalonic acid diethyl ester, and 
2-(4-heptyloxyphenyl)ethyl iodide instead of 2-(4-benzyloxyphenyl)ethyl iodide were used to give the subject com- 
pound as a yellowish oil. 
Rf value: 0.53 (ethyl acetate: hexane= 1 : 9) 

1 H-NMR(CDCl3) 8 : 0.89 (3H, t, J=6.8Hz), 1 .01 (6H, d, J=6.8Hz), 1 .25-1 .32 (6H, m), 1 .29 (6H, t, J=7.1 Hz), 1 .42-1 .44 
(2H, m), 1 .74-1 .78 (2H, quint, J=7.4Hz), 2.1 0-2.1 5 (2H, m), 2.38 (1 H, sept, J=6.8Hz), 2.46-2.51 (2H, m), 3.92 (2H, 
t, J=6.6Hz), 4.22 (4H, q, J=7.1Hz), 6.81 (2H, d f J=8.6Hz), 7.08 (2H, d, J=8.6Hz) 
IR(neat): 2964, 2935, 2873, 1730, 1512, 1243, 1177, 1037, 829 cm 1 

(2) 2-Ethoxycarbonyl-2-[2-(4-heptyloxyphenyl)ethyl]-3-methylbutanoic acid 

2-[2-(4-Heptyloxyphenyl)ethyl]-2-isopropylmalonic acid diethyl ester was used in the same manner as working 
example 26 (5) to give the subject compound as a brown oil. 
Rf value: 0.74 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1 H-NMR(CDCl3) 8 : 0.89 (3H, t, J=6.9Hz), 1.01 (3H, d, J=6.8Hz), 1.01 (3H, d, J=6.8Hz), 1.26-1.44 (8H, m), 1.76 
(2H, quint, J=6.6Hz), 2.11-2.18 (1H, m), 2.26-2.38 (1H, m), 2.46-2.57 <2H, m), 3.92 (2H, t, J=6.6Hz), 4.23-4.32 
(2H, m), 6.81 (2H, d, J=8.8H), 7.05 (2H, d, J=8.8Hz) 

IR(neat): 3203, 2933, 2860, 1733, 1699, 1512, 1243, 1176, 1057, 828 cm" 1 
MS(EI): 392(M+), 218, 202, 187, 120, 107 
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(3) Ethyl 2-[2-(4-heptyloxyphenyl)ethyl]-2-methoxycaitK)ny!amino-3-methyl-butanoate 

In working example 1 (3), 2-ethoxycarbonyl-2-[2-(4-heptyloxyphenyl)-ethyl]-3-methylbutanoic acid instead of 
potassium 2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate was used to give the subject compound 
as a yellowish oil 

Rf value: 0.30 (ethyl acetate: hexane= 1:9) 

1 H-NMR(CDCl3) 5 : 0.89 (3H, t, J=6.8Hz), 0.89 (3H t d, J=6.9Hz), 0.97 (3H, d, J=6.9Hz) t 1.25-1.33 (6H, m), 1.31 
(3H, t, J=7.1 Hz), 1 .42-1 .44 (2H, m), 1 .76 (2H, quint, J=6.6Hz), 2.1 5-2.20 (2H, m), 2.46-2.55 (2H. m), 2.82 (1 H. m) f 
3.66 (3H, br.s), 3.91 (2H, t, J=6.6Hz), 4.1 5-4.24 (2H, m), 5.93 (1 H, br.s), 6.80 (2H, d, J=8.8Hz), 7.06 (2H, d, J=8.8Hz) 
IR(neat): 3421, 2934, 2859, 1723, 1514, 1247, 1182, 1058, 826 cnr 1 
MS(EI): 421 (M + ), 389, 316, 203, 157, 107 

(4) 2-Amino-2-isopropyl-4-(4-heptyloxyphenyl)butanol hydrochloride 1/2hydrate 

Ethyl 2-[2-(4-heptyIoxyphenyl)ethyl]-2-methoxycarbonylamino-3-methyl-butanoate was used in the same 
manner as working example 26 (7), and then working example 1 (7) to give the subject compound as a yellow 
amorphous. 

Rf value: 0.59 (chloroform: methanols 9: 1) 

1 H-NMR(DMSO-d 6 ) 8 : 0.85 (3H, t, J=6.8Hz), 0.92 (6H, d, J=6.8Hz), 1 .26-1 .38 (8H, m), 1 .63-1 .70 (2H, m), 1 .70-1 .75 
(2H, m), 2.08-2.11 (1H, m), 2.54 (2H, m), 3.52-3.57 (2H, m), 3.89 (2H, t, J=6.6Hz), 5.39 (1H, m), 6.83 (2H t d, 
J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 7.89 (3H, br.s) 

IR(KBr): 3349, 3185, 2923, 2852, 2616, 1614, 1512, 1472, 1242, 1060, 828 cm" 1 
MS(EI): 321 (M+), 290, 278, 205, 107 



Elemental analysis 


Calculated 
Found 


C; 65.46, 
C; 65.13, 


H; 10.26, 
H; 10.00, 


N; 3.82 
N; 3.86 



Working example 61 : 2-Acetamido-2-[2-(4-heptyloxyphenyl)ethyl]-4-pentenyl acetate 
[0432] 

(1) 2-Allyl-2-[2-(4-heptyloxyphenyl)ethyl]malonic acid diethyl ester 

In working example 1 (1), allylmalonic acid diethyl ester instead of methylmalonic acid diethyl ester, and 
2-(4-heptyloxyphenyl)ethyl iodide instead of 2-(4-benzyloxyphenyl)ethyl iodide were used to give the subject com- 
pound as a yellowish oil. 
Rf value: 0.57 (ethyl acetate: hexane= 1:9) 

1 H-NMR(CDCl3) 6 : 0.89 (3H, t, J=6.9Hz), 1 .26 (6H, t, J=7.2Hz), 1 .29-1 .36 (6H, m), 1 .40-1 .46 (2H, m), 1 .76 (2H f 
quint, J=6.8Hz), 2.11-2.16 (2H, m), 2.44-2.48 (2H, m), 2.73 (2H, d, J=7.3Hz), 3.92 (2H, t, J=6.8Hz), 4.20 <4H, q, 
J=7.2Hz), 5.10-5.12 (1H, m), 5.12-5.17 (1H, m), 5.65-5.72 (1H, m), 6.81 (2H t d, J=8.8Hz), 7.06 (2H, d, J=8.8Hz) 
IR(neat): 3079, 2932, 2859, 1733, 1512, 1243, 1178, 1027, 827 cm- 1 
MS(EI): 418(M + ), 373, 346, 218, 200, 120, 107 

(2) 2-Ethoxycarbonyl-2-[2-(4-heptyloxyphenyl)ethyl]-4-pentenoic acid 

2-Allyl-2-[2-(4-heptyloxyphenyl)ethyl]malonic acid diethyl ester was used in the same manner as working ex- 
ample 26 (5) to give the subject compound as a brown oil. 
Rf value: 0.61 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1 H-NMR(CDCl3) 5 : 0.89 (3H, t, J=6.9Hz), 1.30-1.33 (6H, m), 1.31 (3H, t, J=7.1Hz), 1.42-1.44 (2H, m), 1.76 (2H, 
quint, J=6.9Hz), 2.12-2.19 (1H, m), 2.25-2.33 (1H, m), 2.36-2.43 (1H, m), 2.53-2.62 (1H, m), 2.60-2.65 (1H, m), 
2.78-2.83 (1H, m), 3.92 (2H, t, J=6.9Hz), 4.17-4.27 (2H, m), 5.11-5.16 (2H, m), 5.60-5.68 (1H, m) f 6.81 (2H, d, 
J=8.8H), 7.04 (2H, d, J=8.8Hz) 

IR(neat): 3080, 2931, 2859. 1733, 1717, 1512, 1242, 1178, 1025, 922, 826 cnr 1 
MS(EI): 390(M+), 346, 218, 120, 107 

(3) Ethyl 2-[2-(4-heptyloxyphenyl)ethyl]-2-methoxycarbonylamino-4-pentenoate 

In working example 1 (3), 2-ethoxycarbonyl-2-{2-(4-heptyloxyphenyl)-ethyl]-4-pentenoic acid instead of potas- 
sium 2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate was used to give the subject compound as a 
yellowish oil. 

Rf value: 0.30 (ethyl acetate: hexane= 1:9) 

1 H-NMR(CDCl3) 8 : 0.89 (3H, t, J=6.8Hz), 1.28 (3H, t, J=7.1Hz), 1.31-1.36 (6H, m), 1.40-1.46 (2H, m), 1.76<2H, 
quint, J=6.8Hz), 2.02-2.10 (1H, m), 2.23-2.30 (1H, m), 2.46-2.54 (1H, m), 2.53-2.60 (1H, m), 2.66 (1H, m), 3.11 
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(1H, m), 3.66 (3H, br.s), 3.91 (2H, t, J=6.8Hz), 4.12-4.21 (2H, m), 5.05-5.09 (2H, m), 5.56-5.65 (1H, m), 5.79 (1H t 
br.s), 6.79 (2H, d, J=8.3Hz), 7.03 (2H, d, J=8.3Hz) 

IR(neat): 3423, 3080, 2933, 2859, 1733, 1506, 1232, 1179, 1049, 922, 827 cm* 1 
MS(EI): 419(M + ), 201, 155. 107 
5 (4) 2-Acetamido-2-[2-(4-heptyloxyphenyl)ethyl]-4-pentenyl acetate 

Ethyl 2-[2-(4-heptyloxyphenyl)ethyl]-2-methoxycarbonylamino-4-pentenoate was used in the same manners 
as working example 26 (7), working example 28 (5) and working example 34 (5) to give the subject compound as 
a brown oil. 

Rf value: 0.46 (ethyl acetate: hexane= 1:1) 
10 1H-NMR(CDCI 3 ) 5: 0.89 (3H, t, J=6.9Hz), 1.30 (6H, m), 1.44 (2H, m), 1.76 (2H, quint, J=6.4Hz), 1.94 (3H, s), 

1 .99-2.06 (2H, m), 2.09 (3H, s), 2.51 -2.55 (2H, m), 2.59-2.64 (2H, m), 3.92 (2H, t, J=6.4Hz), 4.29 (1 H, d, J=11 .2Hz), 
4.32 (1H, d, J=11 .2Hz), 5.14-5.18 (2H, m), 5.31 (1H, br.s), 5.72-5.80 (1H, m), 6.81 (2H, d, J=8.3Hz), 7.07 (2H, d, 
J=8.3Hz) 

IR(neat): 3301, 3076, 2929, 2859, 1746, 1658, 1512, 1243, 1041, 918, 821 cm" 1 
15 MS(EI): 403(M + ), 205, 107 

Working example 62: 2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]-4-penten-1-of 

[0433] 2-Acetamido-2-[2-(4-heptyloxyphenyl)ethyl]-4-pentenyl acetate was used in the same manner as working ex- 
20 ample 28 (5) to give the subject compound as a pale brown amorphous. 
Rf value: 0.47 (chloroform: methanol= 4: 1) 

1 H-NMR(CDCI 3 ) 5 : 0.89 (3H, t, J=6.9Hz), 1.27-1.72 (10H, m), 1.72-1.80 (2H, m), 2.19 (1H, dd, J=13.7, 7.8Hz), 2.26 
(1H, dd, J=14.1, 7.8Hz), 2.57 (2H, m), 3.39 (2H, s), 3.92 (2H, t, J=6.6Hz), 5.14-5.18 (2H, m), 5.81-5.88 (tH, m), 6.81 
(2H, d, J=8.6Hz), 7.08 (2H, d, J=8.6Hz) 
25 IR(KBr): 3349, 3314, 3282, 3067, 2923, 2856, 2751, 1612, 1512, 1246, 1045, 910 crrr 1 
MS(EI): 319(M + ), 288, 278, 205, 107 





Elemental analysis 


30 


Calculated 


C; 75.19, 


H; 10.41, 


N; 4.38 


Found 


C; 74.87, 


H; 10.54, 


N; 4.27 



Working example 63: 2-Amino-4-(4-heptyloxyphenyl)-2-phenylmethyl-butanol 1/20hydrate 
35 [0434] 

(1) 2-[2-(4-Heptyloxyphenyl)ethyl]-2-phenylmethylmalonic acid diethyl ester 

In working example 1 (1), benzylmalonic acid diethyl ester instead of methylmalonic acid diethyl ester, and 
2-(4-heptyloxyphenyl)ethyl iodide instead of 2-(4-benzyloxyphenyl)ethyl iodide were used to give the subject cqm- 
40 pound as a yellowish oil. 

Rf value: 0.36 (ethyl acetate: hexane= 1 : 9) 

1 H-NMR(CDCl3) 5 : 0.89 (3H, t, J=6.8Hz), 1 .25 (6H, t, J=7.3Hz), 1 .26-1 .30 

(6H. m), 1.43 (2H, m), 1.76 (2H, quint, J=6.8Hz), 2.03-2.07 (2H, m), 2.52-2.57 (2H, m), 3.32 (2H, s), 3.91 (2H, t, 
J=6.8Hz), 4.13-4.23 (4H, m), 6.80 (2H, d, J=8.8Hz), 7.04 (2H, d, J=8.8Hz) 
45 IR(neat): 3031, 2933, 2859, 1733, 1512, 1244, 1177, 1029, 701 cm" 1 

MS(EI): 468(M + ), 423, 377, 250, 218, 204, 158, 120, 107 

(2) 2-Ethoxycarbonyl-4-(4-heptyloxyphenyl)-2-phenylmethylbutanoic acid 

2-[2-(4-Heptyloxyphenyl)ethyl]-2-phenylmethylmalonic acid diethyl ester was used in the same manner as 
working example 26 (5) to give the subject compound as a yellowish oil. 
so Rf value: 0.48 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1 H-NMR(CDCl3) 5 : 0.89 (3H, t, J=6.9Hz), 1 .30-1 .35 (6H, m), 1 .33 (3H, t, J=7.3Hz), 1 .40-1 .44 (2H, m), 1 .76 (2H, 
quint, J=6.8Hz), 2.19-2.24 (1H, m), 2.34-2.42 (2H, m), 2.52-2.64 (1H, m). 3.16 (1H, d, J=13.5Hz), 3.42 (1H, d, 
J=1 3.5Hz), 3.92 (2H, t, J=6.8Hz), 4.16-4.22 (2H, m), 6.81 (2H, d, J=8.6H), 7.04 (2H, d, J=8.6Hz), 7.09-7.13 (2H, 
m), 7.22-7.32 (3H, m) 

55 IR(neat): 3473, 3032, 2932, 2859, 2645, 1733, 1708, 1512, 1245, 1178, 1029, 743, 701 cm" 1 

MS(EI): 440(M + ), 396, 250, 218, 120, 107 

(3) Ethyl 4-(4-heptyloxyphenyl)-2-methoxycarbonylamino-2-phenylmethyl-butanoate 

In working example 1 (3), 2-ethoxycarbonyl-4-(4-heptyloxyphenyl)-2-phenylmethylbutanoic acid instead of po- 
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tassium 2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate was used to give the subject compound as 
a yellowish oil. 

Rf value: 0.31 (ethyl acetate: hexane= 1:9) 

1H-NMR(CDCI3) 5 : 0.89 (3H, t, J=6.9Hz), 1.28-1.37 (6H, m), 1.30 (3H, t, J=7.1Hz), 1.40-1 .46 (2H, m) f 1.76 (2H, 
quint, J=6.9Hz), 2. 1 5-2.31 (2H, m), 2.56-2.63 (1 H, m) t 2.84 (1 H, m), 3.06 (1 H, d, J=1 3.4Hz), 3.64 (1 H, d, J=1 3.4Hz), 
3.71 (3H, br.s), 3.92 (2H, t, J=6.9Hz), 4.10-4.20 (2H, m), 5.66 (1 H, br.s), 6.80 (2H, d, J=8.8Hz), 7.01-7.03 (2H, m), 
7.05 (2H, d, J=8.8Hz), 7.19-7.29 (3H, m) 

IR(neat): 3422, 3031, 2933, 2859, 1733, 1512, 1243, 1080, 1052, 745, 702 cm" 1 
MS(EI): 469(M + ), 251 , 205, 1 07 

(4) 2-Amino-4-(4-heptyloxyphenyl)-2-phenylmethylbutanol 1 /20hydtare 

Ethyl 4-(4-heptyloxyphenyl)-2-methoxycarbonylamino-2-phenylmethyl-butanoate was used in the same man- 
ners as working example 26 (7) and then working example 28 (5) to give the subject compound as white crystals, 
melting at 93-94°C. 

Rf value: 0.52 (chloroform: methanol= 4: 1) 

1 H-NMR(CDC!3) 6 : 0.89 (3H, t, J=6.9Hz), 1.30-1.44 (8H, m), 1.62-1.67 (2H, m), 1.76 (2H, quint, J=6.9Hz), 2.66 
(2H, t, J=8.6Hz), 2.76 (1 H, d, J=1 3.4Hz), 2.79 (1 H, d, J=1 3.4Hz), 3.38 (1 H, d, J=1 0.5Hz), 3.40 (1 H, d, J=1 0.5Hz), 
3.92 (2H, t, J=6.9Hz), 6.82 (2H, d, J=8.8Hz), 7.09 (2H, d, J=8.8Hz), 7.23-7.33 (5H, m) 
IR(KBr): 3338, 3279, 3088, 3029, 2952, 2927, 2870, 2749, 1511, 1243, 1045, 807, 700 cm" 1 
MS(EI): 369(M + ), 278, 205, 107 



Elemental analysis 


Calculated 
Found 


C; 77.82, 
C; 77.59, 


H; 8.55, 
H; 9.78, 


N; 3.78 
N; 3.74 



Working example 64: 2-Amino-2-[2-(4-octylphenyl)ethylJ-1 , 5-pentanediol hydrochloride 1/4hydrate 
[0435] 

(1) 2-[3-(tetrahydropyran-2-yloxy)propyl]malonic acid diethyl ester 

In working example 1 (1), malonic acid diethyl ester instead of methylmalonic acid diethyl ester, and 3-(tetrahy- 
dropyran-2-yloxy) propyl bromide prepared from 3-bromopropanol instead of 2-(4-benzyloxyphenyl)-ethyl iodide 
were used to give the subject compound as a colorless oil. 
Rf value: 0.41 (ethyl acetate: hexane= 1:4) 

1 H-NMR(CDCl3) 6 : 1 .27 (6H, t, J=7.3Hz), 1 .50-1 .84 (8H, m), 1 .97-2.02 (2H, m), 3.37-3.43 (2H, m), 3.47-3.53 (1H. 
m), 3.73-3.79 (1H, m), 3.82-3.88 (1H, m), 4 19 (2H, q, J=7.3Hz), 4.20 (2H, q, J=7.3Hz), 4.58 (1H, t, J=3.7Hz) 
IR(neat): 2943, 2872, 1732, 1156, 1034 cm' 1 
MS(EI): 21 7, 201 . 1 73, 1 27, 85 

(2) 2-[2-(4-Octylphenyl)ethyl]-2-[3-(tetrahydropyran-2-yloxy)propyl]malonic acid diethyl ester 

In working example 1 (1), 2-[3-(tetrahydropyran-2-yloxy)propyl]malonic acid diethyl ester instead of methyl- 
malonic acid diethyl ester, and 2-(4-octylphenyl)ethyl iodide instead of 2-(4-benzyloxyphenyl)ethyl iodide were 
used to give the subject compound as a yellowish oil. 
Rf value: 0.48 (ethyl acetate: hexane= 1:4) 

1 H-NMR(CDCl3)8:0.88 (3H, t, J=6.8Hz), 1.26 (6H, t, J=7.1Hz), 1.27-1.29 (1 OH, m), 1.50-1.58 (8H, m), 1.68-1.73 
(1H, m), 1.81-1.84 (1H, m), 2.02-2.06 (2H, m), 2.16-2.21 (2H, m), 2.46-2.50 (2H, m), 2.54-2.58 (2H, m), 3.36-3.42 
(1H, m), 3.47-3.52 (1H, m), 3.72-3.77 (1H, m), 3.83-3.88 (1H, m). 4.19 (4H, q, J=7.1Hz), 4.57-4.59 (1H, m). 7.08 
(4H, S) 

IR(neat): 2927, 2856, 1732, 1514, 1455, 1200, 1034 cm" 1 
MS(EI):417, 218, 85 

(3) 2-Ethoxycarbonyl-2-[2-(4-octylphenyl)ethyl]-5-(tetrahydropyran-2-yloxy)-pentanoic acid 
2-[2-(4-Octylphenyl)ethyl)-2-[3-(tetrahydropyran-2-yloxy)propyl)malonic acid diethyl ester was used in the 

same manner as working example 26 (5) to give the subject compound as a yellow-green oil. 
Rf value: 0.56 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1 H-NMR(CDCl3)5:0.88(3H,t, J=6.8Hz), 1.21-1.28 (1 OH, m), 1.31 (3H, t, J=7.3Hz), 1 .43-1 .57 (8H, m), 1.69-1.72 
(1H, m), 1.79-1.81 (1H, m), 1.97-2.12 (2H, m), 2.14-2.22 (1H, m), 2.28-2.35 (1H, m), 2.38-2.46 (1H, m), 2.47-2.63 
(3H, m), 3.31-3.40 (1H, m), 3.47-3.50 (1H, m), 3.66-3.76 (1H, m), 3.80-3.85 (1H, m), 4.14-4.27 (2H, m), 4.55-4.59 
(1H, m), 7.04-7.09 (4H, m) 
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IR(neat): 3160, 2927, 2856, 1733, 1717, 1455, 1200, 1034 cm' 1 

(4) Ethyl 2-methoxycarbonylamino-2^2-(4-octylphenyl)ethyl]-5-(tetrahydropyran-2-ylo 

In working example 1 (3), 2-ethoxycarbonyl-2-[2-(4-octylphenyl)ethyI]-5-(tetrahydropyran-2-yloxy)pentanoic 
acid instead of potassium 2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate was used to give the sub- 
5 ject compound as a yellowish oil. 

Rf value: 0.27 (ethyl acetate: hexane= 1:4) , 

1 H-NMR(CDCI 3 ) 8 : 0.88 (3H, t, J=6.8Hz), 1 .24-1 .30 (1 2H, m), 1 .28 (3H, t, J=7.3Hz), 1 .50-1 .64 (6H, m), 1 .67-1 .72 
(1H, m), 1.78-1 .88 (2H, m), 2.05-2.12 (1H, m), 2.25-2.36 (2H, m), 2.52-2.56 (2H, m), 2.56-2.70 (2H, m), 3.31-3.39 
(1H, m), 3.47-3.49 (1H, m), 3.64 (3H, br.s), 3.67-3.72 (1H, m), 3.81-3.85 (1H, m), 4.10-4.21 (2H, m), 4.54 (1H, m), 
10 5.87 (1H, br.s), 7.03 (2H, d, J=8.3Hz), 7.07 (2H, d, J=8.3Hz) 

IR(neat): 3423, 3381, 2928, 2856, 1721, 1502, 1201, 1080, 1032, 816, 780cm" 1 
MS(EI): 51 9(M + ), 21 9, 1 73, 85 

(5) 2-Amino-2-[2-(4-octylphenyl)ethyl]-5-(tetrahydropyran-2-yloxy)pentanol 

Ethyl 2-methoxycarbonylamino-2-[2-(4-octylphenyl)ethyl]-5-(tetrahydropyran-2-yloxy)pentanoate was used in 
15 the same manners as working example 26 (7), and then working example 28 (5) to give the subject compound as 

a yellowish oil. 

Rf value: 0.56 (chloroform: methanol= 4: 1) 

1 H-NMR(CDCl3) 5 : 0.88 (3H, t, J=7.1Hz) t 1.26-1.30 (10H, m), 1.54-1.80 (14H, m), 2.53-2.62 (4H, m), 3.46-3.52 
(4H f m), 3.76 (1H, m), 3.87 (1H, m), 4.58 (1H, m), 7.08 (2H, d, J=8.5Hz), 7.10 (2H, d, J=8.5Hz) 
20 IR(KBr): 3348, 2924, 2856, 1514, 1454, 1120, 1075, 1032, 813 cm" 1 

MS(EI): 419(M+), 304, 287, 105, 85 

(6) 2-Amino-2-[2-(4-octylphenyl)ethyl]pentan-1,5-diol hydrochloride 1/4hydrate 

To a solution of 2-amino-2-[2-(4-octylphenyl)ethyl]-5-(tetrahydropyran-2-yloxy)pentanol (0.80 g) in methanol 
(100 ml), 1M hydrochloric acid-ether (3 ml) was added and the mixture was stirred at room temperature for 30 

25 minutes. Water (200 ml) was added thereto and the mixture was washed with ether. The mixture was made alkaline 

with a 1 M aqueous potassium hydroxide solution and extracted with ethyl acetate. The ethyl acetate layer was 
washed with a saturated brine, dried over anhydrous sodium sulfate and the solvent was distilled away. The residue 
obtained was dissolved in ethanol (30 ml), a solution of 1 M hydrochloric acid in ether (3 ml) was added thereto 
and the solvent was distilled away. Ether (1 0 ml) was added to the residue obtained and the suspension was 

30 filtered off to give the subject compound (0.23 g) as a red-violet viscous substance. 

Rf value: 0.32 (chloroform: methanol= 4: 1) 

1 H-NMR(DMSO-d 6 ) 8 : 0.84 (3H, t, J=6.9Hz), 1 .23-1 .25 (1 OH, m) t 1 .46-1 .52 (4H, m), 1 .58-1 .63 (2H, m), 1 .71 -1 .75 
(2H, m), 2.51 -2.55 (2H, m), 3.39-3.42 

(2H, m), 3.45-3.47 (2H, m), 4.59 (1H, t, J=5.1Hz), 5.48 (1H, t, J=4.9Hz), 7.09 (4H, s). 7.85 (3H, br.s) 
35 IR(neat): 3346, 3009, 2924, 2854, 1 609, 1 51 5, 1 456, 1 057 cm* 1 

MS(EI): 335(M + ), 304, 203, 1 05 





Elemental analysis 


40 


Calculated 


C; 66.99, 


H; 10.31, 


N; 3.72 




Found 


C; 67.00, 


H; 10.42, 


N; 3.62 



Working example 65: 2-Amino-2-cyclopropylmethyl-4-(4-heptyloxyphenyl)-butanol hydrochloride 
[0436] 

(1) 2-[2-(4-Heptyloxyphenyl)ethyl]malonic acid diethyl ester 

In working example 1 (1), malonic acid diethyl ester instead of methylmalonic acid diethyl ester, and 2-(4-hep- 
tyloxyphenyl)ethyl iodide instead of 2-(4-benzyloxyphenyl)ethyl iodide were used to give the subject compound 
as a yellowish oil. 

Rf value: 0.36 (ethyl acetate: hexane= 1 : 9) 

1 H-NMR(CDCI 3 ) 8 : 0.89 (3H, t, J=6.9Hz), 1.24-1.37 (6H, m), 1.27 (6H, t, J=7.3Hz), 1.41-1.46 (2H. m), 1.77 (2H, 
quint, J=6.9Hz), 2.18 (2H, q, J=7.6Hz) f 2.59 (2H, t, J=7.6Hz). 3.32 (1H, t, J=7.8Hz), 3.92 (2H, t t J=6.9Hz), 4.20 
(4H, q, J=7.3Hz), 6.82 (2H, d, J=8.3Hz), 7.08 (2H, d, J=8.3Hz) 
IR(neat): 2932, 2860, 1733. 1513, 1244, 1177, 1043, 828 cm* 1 
MS(EI): 378(M+), 333, 218, 120, 107 

(2) 2-Cyclopropylmethyl-2-[2-(4-heptyloxyphenyl)ethyl]malonic acid diethyl ester 
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In working example 1 (1), 2-[2-(4«heptyloxyphenyl)ethyl]malonic acid diethyl ester instead of methylmalonic 
acid diethyl ester, and cyclopropylmethyl bromide instead of 2-(4-benzyloxyphenyl)ethyl iodide were used to give 
the subject compound as a yellowish oil. 
Rf value: 0.44 (ethyl acetate: hexane= 1:9) 

1 H-NMR(CDCl3) 5 : 0.06-0.09 (2H, m), 0.42-0.47 (2H, m) t 0.65 (1 H, m), 0.89 (3H, t, J=6.6Hz), 1 .26 (6H, t, J=7.1 Hz), 
1 .28-1 .34 (6H, m), 1 .40-1 .44 (2H t m), 1 .76 (2H, quint, J=6.8Hz), 1 .92 (2H, d, J=6.9Hz), 2.26-2.30 (2H, m), 2.43-2.50 
(2H, m), 3.92 (2H, t, J=6.8Hz), 4.11-4.25 (4H, m), 6.81 (2H, d, J=8.8Hz), 7.08 (2H, d, J=8.8Hz) 
IR(neat): 3080, 2932, 2859, 1735, 1513, 1243, 1178, 1028, 826 cm" 1 
MS(EI): 432(M + ), 387, 21 8, 1 20, 1 07 

(3) 2-Cyclopropylmethyl-2-ethoxycarbonyl-4-(4-heptyloxyphenyl)butanoic acid 
2-Cyclopropylmethyl-2-[2-(4-heptyloxyphenyl)ethyl]malonic acid diethyl ester was used in the same manner 

as working example 26 (5) to give the subject compound as a yellow-green oil. 
Rf value: 0.64 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 
IR(neat): 3081, 2933, 2859, 1738, 1713, 1613, 1514, 1469, 1251. 1023, 826 crrr 1 
MS(EI): 404(M+), 392, 360, 218, 205, 120, 107 

(4) Ethyl 2-cyclopropylmethyl-4-(4-heptyloxyphenyl)-2-methoxycarbonylaminobutanoate 

In working example 1 (3), 2-cyclopropylmethyl-2-ethoxycarbonyl-4-(4-heptyloxyphenyl)butanoic acid instead 
of potassium 2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate was used to give the subject compound 
as a brown oil. 

Rf value: 0.33 (ethyl acetate: hexane= 1:9) 

1 H-NMR(CDCl3) 6 : 0.01-0.09 (1H, m), 0.10-0.13 (1H, m), 0.38-0.43 (1H, m), 0.44-0.48 (1H, m), 0.59-0.61 (1H. 
m), 0.93 (3H, t, J=6.9Hz), 1.30-1.56 (9H, m), 1.80 (2H, quint, J=6.9Hz), 2.05-2.11 (1H, m), 2.25-2.32 (1H, m), 
* 2.46-2.51 (1H, m), 2.57-2.65 (1H, m), 2.67-2.71 (1H, m), 3.71 (3H, br.s), 3.96 (2H, t, J=6.9Hz), 4.16-4.27 (2H, m), 
6.03 (1 H, br.s), 6.83 (2H, d, J=8.8Hz), 7.07 (2H, d, J=8.8Hz) 
IR(neat): 3424, 3081 , 2929, 2859, 1 733, 1 505, 1 239, 1 055, 825 crrr 1 
MS(EI): 433(M+), 21 5, 205, 1 69. 1 07 

(5) 2-Amino-2-cyclopropylmethyl-4-(4-heptyloxyphenyl)butanol hydrochloride 

Ethyl 2-cyclopropylmethyl-4-(4-heptyloxyphenyl)-2-methoxycarbonylaminobutanoate was used in the same 
manners as working example 26 (7) and then working example 1 (7) to give the subject compound as a brown 
viscous oil. 

Rf value: 0.53 (chloroform: methanol= 4: 1) 

1 H-NMR(DMSO-d6) 5 : 0.13-0.14 (2H, m), 0.45-0.47 (2H, m), 0.73 (1H, m), 0.85 <3H, t, J=6.8Hz), 1.26-1.40 (8H, 
m), 1.52 (2H, d, J=6.9Hz), 1.67 (2H, quint, J=6.8Hz), 1.80-1.85 (2H, m), 2.51-2.54 (2H, m), 3.52-3.55 (2H, m), 
3.90 (2H. t, J=6.8Hz), 5.47 (1H, t, J=4.7Hz). 6.83 (2H, d, J=8.6Hz), 7.10 (2H, d, J=8.6Hz), 7.91 (3H, br.s) 
IR(neat): 3348, 3228, 2933, 2852, 1 61 6, 1 506, 1 243, 1 056, 827 cm" 1 

Working example 66: 2-Amino-4-(4-heptyloxy-3-methoxyphenyl)-2-methylbutanol 1/10hydrate 
[0437] 

(1) 2-[2-(4-Heptyloxy-3-methoxyphenyl)ethyl]-2-methylmalonic acid dimethyl ester 

In working example 1 (1), methylmalonic acid dimethyl ester instead of methylmalonic acid diethyl ester, and 
2-(4-heptyloxy-3-methoxyphenyl)ethyl iodide instead of 2-(4-benzyloxyphenyl)ethyl iodide were used to give the 
subject compound as a colorless oil. 
Rf value: 0.39 (ethyl acetate: hexane= 1:5) 

1 H-NMR(CDCl3) 5 : 0 88 ( 3H « J=7.1Hz), 1.20-1.60 (8H, m), 1.50 (3H, s), 1.81 (2H, tt, J=6.9, 6.9Hz), 2.16 (2H, 
m), 2.51 (2H, m), 3.73 (6H, s, ), 3.86 (3H, s), 3.97 (2H, t, J=6.9Hz), 6.69 (1H, d, J=8.7Hz), 6.70 (1H, s), 6.79 (1H, 
d, J=8.7Hz) 

I R(neat): 2933, 2859, 1 735, 1 51 5 cm" 1 
MS(EI): 394(M+) 

(2) 4-(4-Heptyloxy-3-methoxyphenyl)-2-methyl-2-methoxycarbonylbutanoic acid 
2-[2-(4-Heptyloxy-3-methoxyphenyl)ethyl]-2-methylmalonic acid dimethyl ester was used in the same manner 

as working example 26 (5) to give the subject compound as a yellow-green oil. 
Rf value: 0.55 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1 H-NMR(CDCl3) 5 : 0.88 (3H, t, J=6.9Hz), 1 .20-1 .60 (8H, m), 1 .55 (3H, s), 1 .81 (2H, tt, J=6.9, 6.9Hz), 2.21 (2H, 
m), 2.53 (2H, m), 3.76 (3H, s, ), 3.85 (3H, s), 3.97 (2H, t, J=6.9Hz), 6.69 (1H, d, J=8.7Hz), 6.70 (1H, s), 6.79 (1H, 
d,J=8.7Hz) 

IR(neat): 3244, 2933, 2859, 1736, 1515 cm 1 
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MS(EI): 380(M+) 

(3) Methyl 4-(4-heptyloxy-3-methoxyphenyl)-2-methyl-2-methoxycarbony!-aminobutanoate 

In working example 1 (3), 4-(4-heptyloxy-3-methoxyphenyl)-2-methyl-2-methoxycarbonyIbutanoic acid in- 
stead of potassium 2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate was used to give the subject com- 
pound as a colorless oil. 
- Rf value: 0.13 (ethyl acetate: hexane= 1 : 5) 

1 H-NMR(CDCI 3 ) 5 : 0.88 (3H, t, J=6.9Hz), 1.20-1.55 (8H, m), 1.61 (3H, s), 1.81 (2H, tt. J=6.9, 6.9Hz), 2.11 (1H, 
m), 2.36 (1 H, m), 2.55 (2H, m), 3.66 (3H, s), 3.72 (3H, s, ), 3.85 (3H, s), 3.97 (2H, t, J=6.9Hz), 5.63 (1 H, br.s), 6.65 
(1H, d, J=8.7Hz), 6.66 (1H, s), 6.77 (1H, d, J=8.7Hz) 
IR(neat): 3421, 3363, 2933. 2859, 1732, 1514 cm- 1 
MS(EI): 409(M + ) 

(4) 2-Amino-4-(4-heptyloxy-3-methoxyphenyl)-2-methylbutanol 1/1 Ohydrate 

Methyl 4-(4-heptyloxy-3-methoxyphenyl)-2-methyl-2-methoxycarbonylaminobutanoate was used in the same 
manners as working example 26 (7) and then working example 28 (5) to give the subject compound as a white 
amorphous. 

Rf value: 0.32 (chloroform: methanol: acetic acid: water= 70: 20: 6: 4) 

1 H-NMR(CDCl3) 5 : 0.88 (3H, t, J=6.9Hz), 1 .14 (3H, s), 1 .20-1 .55 (8H, m), 1 .55-1 .90 (7H, m), 2.59 (2H t t, J=8.8Hz), 
3.33 (1H, d, J=1 2.0Hz), 3.39 (1H, d, J=1 2.0Hz), 3.86 (3H, s), 3.97 (2H, t, J=6.9Hz), 6.71 (1H, d, J=8.3Hz), 6.72 
(1H, s), 6.79 (1H, d, J=8.3Hz) 
MS(EI): 323(M+) 



Elemental analysis 


Calculated 
Found 


C; 70.16, 
C; 70.11, 


H; 10.29, 
H; 10.35, 


N; 4.31 
N; 4.34 



Working example 67: 2-Amino-2-(2-(4-heptyloxyphenyl)ethyl)-pent-4-yn-1-ol 
[0438] 

(1 ) Ethyl 2-(2-(4-heptyloxyphenyl)ethyl)-2-methoxycarbonylaminopent-4-ynoate 

In working example 1 (1), 2-[2-(4-heptyloxyphenyl)ethyl]malonic acid diethyl ester instead of methylmalonic 
acid diethyl ester, and 2-propargyl-2-[2-(4-heptyloxyphenyl)ethyl]malonic acid diethyl ester obtained using 3-bro- 
mo-1 -propyne instead of 2-(4-benzyloxyphenyl)ethyl iodide were used and the reaction was carried out in the same 
manners as working example 26 (5) and then working example 1 (3) (Curtius rearrangement reaction) to give the 
subject compound as a colorless oil. 
Rf value: 0.27 (ethyl acetate: hexane =1 : 5) 

1 H-NMR(CDCI 3 ) 8: 0.87 (3H, t, J=7.1Hz), 1.28 (3H, t, J=7.1Hz), 1.10-1.39 (8H, m), 1.40 (2H, m), 1.73 (2H, tt, 
J=6.6, 6.6Hz), 1.95 (1H, t, J=2.5Hz), 2.05 (1H, m), 2.31 (1H, m), 2.52 (1H, m), 2.73 (1H, dd, J=17.1, 2.5Hz), 3.24 
(1H, dd, J=17.1, 2.5Hz), 3.66 <3H, s, ), 3.89 (2H, t, J=6.6Hz), 4.19 (2H, m), 5.83 (1 H, br.s), 6.77 (2H, d ( J=8.3Hz), 
7.00 (2H, d, J=8.3Hz) 

IR(neat): 3421, 3310, 2932, 2859, 1724, 1512 cm- 1 

(2) 2-Amino-2-(2-(4-heptyloxyphenyl)ethyl)-pent-4-yn-1 -ol 

[0439] Ethyl 2-(2-(4-heptyloxyphenyl)ethyl)-2-methoxycarbonylaminopent-4-ynoate was used and the reaction was 
carried out in the same manners as working example 26 (7) and then working example 28 (5) to give the subject 
compound. 

Rf value: 0.18 (chloroform: methanol= 9: 1) 
IR(neat): 3290, 2931, 2858, 1613, 1512 cm" 1 

Working example 68: Two diastereomers of 2-[(S)-a-methoxy-a-trifluoromethylphenylacetylamino]-4-(4-octylphenyl) 
butanol 

[0440] 2-Amino-4-(4-octylphenyl)butanol (30 mg), N, N-dimethyl-p-aminopyridine (52.6 mg), anhydrous triethyl- 
amine (34.2 u.l) and anhydrous methylene chloride (1 ml) were mixed and the mixture was stirred under a nitrogen 
atmosphere at room temperature. Thereto was added (S)-a-methoxy-a-trifluoromethylphenylacetyl chloride (50.4 |xl) 
and the mixture was stirred at room temperature for 10 hours. The reaction mixture was concentratd under reduced 
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pressure and the residue obtained was purified by thin layer chromatography (eluent; chloroform: methanol^ 9: 1) to 
give the two diastereomer mixtures. Moreover, the mixture was purified by high performance liquid chromatography 
(eluent; methanol: water= 88: 1 2, flow rate; 8.0 ml /minute) to give the subject oily substance (31 .6 mg) of 67.8 munutes 
at retention time and the*subject oily substance (3.1.9 mg) of 71.6 minutes at retention time. 

5 

Working example 69: Two diastereomers of 2-[(R)-a-methoxy-a-trifluoromethylphenylacetylaminoH-(4-octylpheny1) 
butanoi 

[0441] 2-Amino-4-(4-octylphenyl)butanol (10 mg), N, N-dimethyl-p-aminopyridine (17.5 mg), anhydrous triethyl- 
10 amine (11.4 ul) and anhydrous methylene chloride (1 ml) were mixed and the mixture was stirred under a nitrogen 
atmosphere at room temperature. Thereto was added (R)-oc-methoxy-a -trifluoromethylphenylacetyl chloride (16.8 uJ) 
and the mixture was stirred at room temperature for 10 hours. The reaction mixture was concentratd under reduced 
pressure and the residue obtained was purified by thin layer chromatography (eluent; chloroform: methanol= 9: 1) to 
give the two diastereomer mixtures. Moreover, the mixture was purified by high performance liquid chromatography 
15 (eluent; methanol: water= 88: 12, flow rate; 8.0 ml/minute) to give the subject oily substance (9.8 mg) of 67.8 munutes 
at retention time and the subject oily substance (9.6 mg) of 71 .6 minutes at retention time. 

Working example 70: (S)-2-Amino-4-(4-octylphenyl)butanol 

20 [0442] The oily substance (20 mg) of 67.8 minutes at retention time obtained in working example 69 was, under a 
nitrogen atmosphere, dissolved in a 3.5M solution of sodium methoxide in anhydrous methanol (4 ml) at room tem- 
perature and the mixture was refluxed under heating for 20 hours. The reaction mixture was diluted with ice-water (10 
ml) and extracted with chloroform. The organic layer was washed with a saturated aqueous sodium hydrogencarbonate 
solution and dried over anhydrous sodium sulfate. The solvent was concentrated under reduced pressure and the 

25 residue obtained was purified by thin layer chromatography (eluent; chloroform: methanols 7: 1) to give the subject 
compound (5.5 mg) as a white wax-like solid, melting at 54-57°C. [ak 3 ^ +0.52 (c=1.88, chloroform) 

Working example 71 : (R)-2-Amino-4-(4-octylphenyl)butan6l 

30 [0443] The oily substance (20 mg) of 71 .6 minutes at retention time obtained in working example 69 was, under a 
nitrogen atmosphere, dissolved in a 3.5M solution of sodium methoxide in anhydrous methanol (4 ml) at room tem-,^ 
perature and the mixture was refluxed under heating for 20 hours. The reaction mixture was diluted with ice-water (10 
ml) and extracted with chloroform. The organic layer was washed with a saturated aqueous sodium hydrogencarbonate 
solution and dried over anhydrous sodium sulfate. The solvent was concentrated under reduced pressure and the, *. 

35 residue obtained was purified by thin layer chromatography (eluent; chloroform: methanol= 7: 1) to give the subject 1 
compound (5.6 mg) as a white wax-like solid, melting at 54-57°C. [a] D 30 = -0.81 (c=1.73, chloroform) 

Working example 72: 3-Acetamido-3-acetyloxymethyl-5-(4-heptyloxyphenyl)pentyl acetate 
*o [0444] 

(1) 2-[2-(4-Heptyloxyphenyl)ethyl]-2-tert-butyldiphenylsilyloxyethylmalonic acid diethyl ester 

In working example 1 (1 ), 2-[2-(4-heptyloxyphenyl)ethyl]malonic acid diethyl ester obtained in working example 
65 (1 ) instead of methylmalonic acid diethyl ester, and 2-tert-butyldiphenylsilyloxyethyl iodide prepared from 2-io- 
45 doethanol instead of 2-(4-benzyloxyphenyl)ethyl iodide were used to give the subject compound as a pale yellow- 

green oil. 

Rf value: 0.47 (ethyl acetate: hexane= 1: 9) 

1 H-NMR(CDCl3) 8: 0.87 (3H, t, J=7.1Hz), 1.00 (9H, s), 1.18 (6H, t, J=7.1Hz), 1.27-1.49 (8H, m), 1.74 (2H, quint, 
J=6.9Hz) ( 2.10-2.15 (2H, m), 2.28-2.36 (4H, m), 3.65 (2H, t, J=7.1Hz), 3.90 (2H, t, J=6.9Hz), 4.07 (2H, dq, J=10.7, 
50 7.3Hz), 4.12 (2H, dq, J=10.7, 6.9Hz), 6.76 (2H, d, J=8.8Hz), 6.95 (2H, d, J=8.8Hz), 7.32-7.41 {6H, m), 7.62-7.64 

(4H,m) . 

IR(neat): 3072, 3049, 3030, 2957, 2932, 2859, 1733, 1512, 1244, 1178, 1112, 1030, 825, 741, 703 cm' 1 
MS(EI): 603[(M-t-Bu) + ], 227, 199, 173, 107 

(2) 2-Ethoxycarbonyl-2-[2-(4-heptyloxyphenyl)ethyl]- r -butyrolactone 

55 jo a solution of 2-[2-(4-heptyloxyphenyl)ethyl]-2-tert-butyldiphenylsilyloxyethylmalonic acid diethyl ester (45.3 

g) in tetrahydrofuran (450 ml), under ice-cooling, a 1 M solution of tetrabutylammmonium fluoride in tetrahydrofuran 
(82.2 ml) was dropwise added and the mixture was stirred at room temperature for 4 hours. The solvent was 
distilled away and water (500 ml) was added thereto and the mixture was extracted with ethyl acetate. The ethyl 
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acetate layer was washed with a saturated brine, dried over anhydrous sodium sulfate and the solvent was distilled 
away. The residue obtained was purified by silica gel chromatography (eluent; ethyl acetate: hexane= 15: 85) to 
give the subject compound (27.8 g) as a colorless oil. 
Rf value: 0.36 (ethyl acetate: hexane= 1 : 4) 
5 iH-NMFKCDCy 5 : 0.87 (3H, t, J=6.9Hz), 1.26-1.34 (6H, m), 1.28 (3H, t, J=7.1Hz), 1.38-1.44 (2H, m), 1.74 (2H, 

quint, J=6.8Hz), 2.02 (1H, ddd, J=13.7. 11.7, 4.9Hz), 2.24 (1H, dt, J=1£,9, 8.8Hz), 2.37 (1H, ddd, J=13.7, 11.7, 
4.9Hz), 2.51 (1 H, ddd, J=1 3.7, 1 1 .7, 4.9Hz), 2.65 (1 H, ddd, J=1 3.7, 1 1 .7, 4.9Hz), 2.76 (1 H, dt, J=1 2.9, 5.3Hz), 3.90 
(2H, t, J=6.8Hz), 4.22 (2H, dq, J=2.2, 7.1Hz), 4.33 (2H, dd, J=8.8, 5.3Hz) t 6.80 (2H, d, J=8.8Hz), 7.07 (2H, d, 
J=8.8Hz) 

10 I R(neat): 2929, 2859, 1 774, 1 735, 1513,1 244, 1 1 76, 1 031 , 827 cm' 1 

MS(EI): 376(M + ), 218, 120 

(3) 2-[2-(4-Heptyloxyphenyl)ethyl]- ^butyrolactone-2-carboxylic acid 

To a solution of 2-ethoxycarbonyl-2-[2-(4-heptyloxyphenyl)ethyl]-^butyrolactone (27.7 g) in acetone (300 ml), 
under ice-cooling, a 0.25M aqueous sodium hydroxide solution (295 ml) was added and the mixture was stirred 
15 for 5 minutes. The solvent was distilled away, water (300 ml) was added thereto and the mixture was extracted 

with ethyl acetate. The ethyl acetate layer was washed with a saturated brine, dried over anhydrous sodium sulfate 
and the solvent was distilled away to give the subject compound (27.5 g) as a white amorphous. 
Rf value: 0.68 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1 H-NMR(CDCI 3 ) 5: 0.87 (3H, t, J=6.8Hz), 1.28-1.34 (6H, m), 1.38-1.44 (2H, m), 1.74 (2H, quint, J=6.8Hz), 
20 2.01 -2.1 0 (1 H, m), 2.1 6-2.40 (2H, m), 2.52-2.59 (1 H, m), 2.66-2.74 (1 H, m), 2.76-2.83 (1 H, m), 3.90 (2H, t, J=6.8Hz), 

4.33-4.43 (2H, m), 6.80 (2H, d, J=8.8Hz), 7.07 (2H, d, J=8.8Hz) 
IR(neat): 3083, 2935, 2857, 2595, 1767. 1723, 1514, 1247, 1162, 1025, 826 cm* 1 
MS(EI): 348(M+), 304, 21 8, 1 21 , 1 07, 86 

(4) 2-[2-(4-Heptyloxyphenyl)ethyl]-2-methoxycarbonylamino- y-butyrolactone 

25 in working example 1 (3), 2-[2-(4-heptyloxyphenyl)ethyl> y-butyro I acton e-2-carboxy lie acid instead of potas- 

sium 2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate was used to give the subject compound as a 
yellowish oil. 

Rf value: 0.11 (ethyl acetate: hexane =1: 4) 

1 H-NMR(CDC1 3 ) 6: 0.87 (3H, t, J=6.8Hz), 1.28-1.34 (6H, m), 1.38-1.44 (2H, m), 1.74 (2H, quint, J=6.9Hz), 
30 1.94-2.02 (1H, m), 2.14-2.22 (1H, m), 2.50-2.54 (1H, m), 2.64 (2H, t, J=8.6Hz), 2.67-2.75 (1H, m), 3.65 (3H, br.s), 

3.90 (2H, t, J=6.9Hz), 4.25 (1H, dt, J=9.3, 7.1Hz), 4.47 (1H, br.t, J=9.3Hz), 5.22 (1H, br.s), 6.80 (2H, d, J=8.8Hz), 
7.05 (2H, d, J=8.8Hz) 

IR(neat): 3531, 3346, 2932, 2859, 1771, 1733, 1613, 1506, 1456, 1381, 1254, 1030, 828, 781 cnr1 
MS(FAB, positive): 378[(M+H)+] 
35 (5) 3-Acetyloxymethyl-5-(4-heptyloxyphenyl)-3-methoxycarbonylaminopentyl acetate 

2- [2-(4-Heptyloxyphenyl)ethyl]-2-methoxycarbonylamino- y -butyro lactone was used in the same manner as 
working example 8 (1) to give the subject compound as white crystals, melting at 75-76°C. 

Rf value: 0.35 (ethyl acetate: hexane= 3: 7) 

1 H-NMR(CDCI 3 ) 5: 0.87 (3H, t, J=6.8Hz), 1.28-1.34 (6H, m), 1.38-1.44 (2H ( m), 1.74 (2H, quint, J=6.8Hz), 
40 1.96-2.00 (2H, m), 2.02 (3H, s), 2.08 (3H, s), 2.13 (2H, t, J=6.8Hz), 2.52 (2H, dd, J=10.7, 6.4Hz), 3.62 (3H, br.s), 

3.90 (2H, t, J=6.8Hz), 4.16 (2H, t, J=6.8Hz), 4.25 (2H, s), 4.83 (1H, br.s), 6.79 (2H, d, J=8.3Hz), 7.04 (2H, d, 
J=8.3Hz) 

IR(neat): 3359, 2933, 2859, 1733, 1717, 1699, 1538, 1471, 1368, 1224, 1089, 1045, 826. 781 cnri 
MS(EI): 465(M+), 433, 330, 205, 107 
45 (6) 3-Acetamido-3-acetyloxymethyl-5-(4-heptyloxyphenyl)pentyl acetate 

3- Acetyloxymethyl-5-(4-heptyloxyphenyl)-3-methoxycarbonylaminopentyl acetate was used in the same man- 
ner as working example 8 (2) to give the subject compound as a colorless oil. 

Rf value: 0.23 (ethyl acetate: hexane= 2: 3) 

1H-NMR(CDCl3) 6 : 0.87 (3H, t, J=6.9Hz), 1.26-1.34 (6H, m), 1.40-1.44 (2H, m), 1.74 (2H, quint, J=6.8Hz), 1.92 
50 (3H, s), 2.02 (3H, s), 2.03-2.06 (2H, m), 2.08 (3H, s), 2.19 (2H, t, J=6.9Hz), 2.51 (2H, m), 3.90 (2H, t, J=6.8Hz), 

4.15 (2H, t, J=6.9Hz), 4.30 (2H, s), 5.54 (1H, br.s), 6.79 (2H, d, J=8.8Hz), 7.05 (2H, d, J=8.8Hz) 
IR(neat): 3308, 3073, 2932, 2860, 1739, 1733, 1662, 1514, 1369, 1244, 1039, 826 enrr 1 
MS(EI): 449(M + ), 330, 218, 171, 111 

55 Working example 73: 2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]butane-1 , 4-diol 

[0445] 3-Acetamido-3-acetyloxymethyl-5-(4-heptyloxyphenyl)pentyl acetate (10.0 g) obtained in working example 
72 was dissolved in tetrahydrofuran (50 ml) and methanol (50 ml), a 2M aqueous lithium hydroxide solution (80 ml) 
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was added thereto and the mixture was refluxed under heating for 2 hours while stirring. The solvent was distilled away, 
water (200 ml) was added thereto and the mixture was extracted with ethyl acetate. The ethyl acetate layer was washed 
with a saturated brine, dried over anhydrous sodium sulfate and the solvent was distilled away. The powder obtained 
was recrystallized from ethyl acetate and hexane to give the subject compound (6.71 g) as white crystals, melting at 
5 64-66°C. 

Rf value: 0.23 (chloroform: methanol 4: 1) 

1 H-NMR(DMSO-d 6 ) 8 : 0.86 (3H, t, J=6.8Hz), 1 .26-1 .38 (8H, m), 1 .47-1 .51 (4H, m), 1 .67 (2H, quint, J=6.8Hz), 2.44-2.47 
(2H, m), 3.19 (2H, br, s), 3.54 (2H, t, J=6.6Hz), 3.88 (2H, t, J=6.8Hz), 4.59 (1H, br.s), 6.79 (2H, d, J=8.6Hz), 7.05 (2H, 
d, J=8.6Hz) 

10 IR(KBr): 3360, 3268, 3068, 2927, 2858, 2673, 1612, 1575, 1513, 1468, 1242, 1066, 1044, 831, 798 COT 1 





Elemental analysis 




Calculated 


C; 70.55, 


H; 10.28, 


N; 4.33 


15 

• 


Found 


C; 70.42, 


H; 10.47, 


N; 4.26 



Working example 74: 2-Amino-4-fluoro-2-[2-(4-heptyloxyphenyl)ethylJ-butanol hydrochloride 
[0446] 

20 

(1) 4-[2-(4-Heptyloxyphenyl)ethyl]-4-(2-hydroxyethyl)-2-methyl-2-oxazoline 

To a solution of 2-amino-2-[2-(4-heptyloxyphenyl)ethyl]butane-1 , 4-diol (0.50 g) obtained in working example 

73 in dimethylformamide (60 ml), N, N-diisopropylethylamine (0.88 g) and triethyl orthoacetate (1.10 g) were added 

and the mixture was stirred at 1 1 5°C for 2.5 hours. Water (300 ml) was added thereto and the mixture was extracted 
25 with ethyl acetate. The ethyl acetate layer was washed with a 1 M hydrochloric acid, a saturated aqueous sodium 

hydrogencarbonate and a saturated brine in order, and dried over anhydrous sodium sulfate. The solvent was 

distilled away and the residue obtained was purified by silica gel column chromatography (eluent; chloroform: 

methanol 97: 3) to give the subject compound (1 .66 g). as a yellowish oil. 

Rf value: 0.46 (chloroform: methanol= 9: 1) 
30 1 H-NMR(CDCl3) 8: 0.87 (3H, t, J=6.9Hz), 1.28-1.34 (6H, m), 1.38-1.44 (2H, m), 1.74 (2H, quint, J=6.9Hz), •, 

1.80-1.95 (4H, m), 1.95 (3H, s), 2.41-2.50 (2H, m), 3.68-3.72 (1H, m), 3.86-3.90 (1H, m), 3.90 <2H, t, J=6.9Hz), ^ 

3.92 (1H, d, J=8.6Hz), 4.14 (1H, d, J=8.6Hz), 6.79 (2H, t, J=8.7Hz), 7.06 (2H, d, J=8.7Hz) ' 

IR(neat): 3348, 2927. 2858, 1669. 1515, 1387, 1248, 1039, 992, 825, 751 cm 1 

MS(EI): 347(M+), 205, 129 
35 (2) 4-(2-Fluoroethyl)-4-[2-(4-heptyloxyphenyl)ethyl]-2-methyl-2-oxazoline 

To a solution of 4-[2-(4-heptyloxyphenyl)ethyl]-4-(2-hydroxyethyl)-2-methyl-2-oxazoline (500 mg) in tetrahy- . 

drofuran (20 ml), paratosyl fluoride (502 mg), molecular sieves 4A (5 g) and a 1 M solution of tetrabutylammonium 

fluoride in tetrahydrofuran (4.3 ml) were added and the mixture was refluxed under heating for 23 hours while 

stirring. The reaction mixture was filtered off. ethyl acetate (100 ml) was added to the filtrate The organic layer was 
40 washed with a 0.5 M hydrochloric acid, a saturated aqueous sodium hydrogencarbonate solution and a saturated 

brine in order, and dried over anhydrous sodium sulfate. The solvent was distilled away and the residue obtained 

was purified by preparative thin layer chromatography (eluent; ethyl acetate: hexane= 35: 65) to give the subject 

compound (250 mg) as a yellowish oil. 

Rf value: 0.29 (ethyl acetate: hexane= 3: 7) 
45 1 H-NMR(CDCl3)8:0.87(3H. t. J=6.9Hz). 1 .28-1 .33 (6H, m), 1.38-1.44 (2H, m), 1.74(2H, m). 1 .79-1 .86 (2H, m), 

1 .99 (3H, s), 2.00 (2H, ddt, J=25.3, 6.6, 2.4Hz), 2.47-2.57 (2H, m), 3.90 (2H. t, J=6.6Hz). 4.04 (2H. d, J=8.8Hz), 4.10 

(2H, d, J=8.8Hz), 4.57 (2H, ddt. J=47.3, 2.3, 5.9Hz), 6.79 (2H, d, J=8.8Hz), 7.06 (2H, d, J=8.8Hz) 

IR(neat): 2931 , 2859, 1 674, 1 51 4, 1 243, 992, 825 cm" 1 

MS(EI): 349 (M + ), 131,89 
so (3) 2-Amino-4-fluoro-2-[2-(4-heptyloxyphenyl)ethyl]butanol hydrochloride 

To a solution of 4-(2-fluoroethyl)-4-[2-(4-heptyloxyphenyl)ethyl]-2-methyl-2-6xazoline (220 mg) in ethanol (9 

ml), concentrated hydrochloric acid (3 ml) was added and the mixture was refluxed under heating for an hour while 

stirring. The solvent was distilled away and the residue obtained was recrystallized from ethyl acetate and hexane 

to give the subject compound (140 mg) as white crystals, melting at 126-127°C. 
55 Rf value: 0.47 (chloroform: methanol= 4: 1) 

1 H-NMR(DMSO-d 6 ) 8 : 0.86 (3H, t, J=6.8Hzj, 1 .26-1 .38 (8H, m). 1 .67 (2H. quint, J=6.8Hz), 1 .76-1 .80 (2H, m), 2.04 

(2H, dt, J=26.9, 5.9Hz), 2.51-2.54 (2H. m). 3.51 (2H, d, J=4.8Hz), 3.89 (2H, t, J=6.8Hz), 4.64 (2H, dt, J=47.3. 

5.9Hz), 5.57 (1H, t, J=4.8Hz), 6.83 (2H. d, J=8.5Hz), 7.09 (2H, d, J=8.5Hz), 8.00 (3H, br.s) 
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IR(KBr): 3447, 3265, 3029, 2942, 2857, 2598, 1614, 1515, 1247, 1045, 828 cm-1 
MS(EI): 325(M+), 294, 205, 107 



10 



15 



20 



25 



30 



5 


Elemental analysis 




Calculated 


C; 63.05, 


H; 9.19, 


N; 3.87 




Found 


C; 62.68, 


H; 9.25, 


N; 3.81 



35 



Working example 75: 2-Amino-4-chloro-2-[2-(4-heptyloxyphenyl)ethyl]-butanol hydrochloride 
[0447] 

(1) 4-(2-Chloroethyl)-4-[2-(4-heptyloxyphenyl)ethyl]-2-methyl-2-oxazoline 

To a solution of 4-[2-(4-heptyloxyphenyl)ethyl]-4-(2-hydroxyethyl)-2-methyl-2-oxa20line (300 ml) obtained in 
working example 74 (1 ) in methylene chloride (1 5 ml), triphenylphosphine (270 mg) and N-chlorosuccinimide (1 38 
mg) were added and the mixture was refluxed under heating for 20 minutes while stirring. A 5% aqueous sodium 
hydrogencarbonate solution (50 ml) was added thereto and the mixture was extracted with methylene chloride. 
The methylene chloride layer was washed with a saturated brine and dried over anhydrous sodium sulfate. The 
solvent was distilled away and the residue obtained was purified by silica gel chromatography (eluent; ethyl acetate: 
hexane= 1 : 4) to give the subject compound (190 mg) as a colorless oil. 
Rf value: 0.58 (ethyl acetate: hexane= 3: 7) 

1H-NMR(CDCI 3 ) 6:0.87 (3H,t, J=6.9Hz), 1.28-1.34 (6H, m), 1.38-1.44 (2H, m), 1.70-1.77 (2H, m), 1.74-1.88 (2H, 
m), 1 .98 (3H, s), 2.03 (1 H, ddd, J=13.7, 9.3, 5.8Hz), 2.1 4 (1 H, ddd, J=1 6.1 , 9.8, 6.3Hz), 2.43-2.55 (2H, m), 3.49-3.59 
(2H t m), 3.90 (2H, t, J=6.6Hz), 4.04 (2H, s), 6.79 (2H, d, J=8.8Hz), 7.05 (2H, d, J=8.8Hz) 
IR(neat): 3030, 2927, 2860, 1674, 1515, 1471, 1386, 1243, 992, 824 cm- 1 
MS(EI): 367[(M+2) + ], 365(M + ), 147, 120, 107 

(2) 2-Amino-4-chloro-2-[2-(4-heptyloxyphenyl)ethyl]butanol hydrochloride 
4-(2-Chloroethyl)-4-[2-(4-heptyloxyphenyl)ethyl]-2-methyl-2-oxazoline was used in the same manner as work- 
ing example 74 (3) to give the subject compound as a pale yellow amorphous. 

Rf value: 0.65 (chloroform: methanol= 4: 1) 

1 H-NMR(DMSO-d 6 ) 8 : 0.86 (3H, t, J=6.8Hz), 1.26-1.38 (8H. m), 1.67 (2H, quint, J=6.9Hz), 1.74-1.79 (2H, m), 

2.09-2.13 (2H, m), 2.50-2.55 (2H, m), 3.50 (2H, d, J=4.9Hz), 3.74 (2H, t t J=8.3Hz), 3.89 (2H, t, J=6.9Hz). 5.59 

(1H, t, Jr=4.9Hz), 6.83 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 8.12 (3H, br.s) 

IR(KBr): 3443, 3318, 3036, 2933, 2860, 2587, 1614, 1515, 1244, 1044, 824, 728, 660 crrr 1 

MS(EI); 305, 288, 246, 107 





Elemental analysis 


40 


Calculated 


C; 60.31 , 


H; 8.79, 


N; 3.70 


Found 


C; 60.00, 


H;9.01, 


N; 3.68 



Working example 76: 2-Amino-4-(4-heptyloxyphenyl)-2-(2-methylpropyl)-butanol hydrochloride 



45 [0448] 



50 



55 



(1) 2-[2-(4-Heptyloxyphenyl)ethyl]-2-(2-methylpropyl)malonic acid diethyl ester 

In working example 1 (1), isobutylmalonic acid diethyl ester instead of methylmalonic acid diethyl ester, and 
2-(4-heptyloxyphenyl)ethyl iodide obtained in working example 27 (2) instead of 2-(4-benzyloxyphenyl)ethyl iodide 
were used to give the subject compound as a yellowish oil. 
Rf value: 0.58 (ethyl acetate: hexane= 1: 9) 

1 H-NMR(CDCl3) 8 : 0.87 (3H, t, J=6.6Hz), 0.88 (6H, d, J=6.4Hz), 1 .24 (6H, t, J=7.3Hz), 1 .28-1 .34 (6H, m), 1 .38-1 .44 
(2H, m), 1 .66 (1 H, m), 1.72 (2H, quint, J=6.8Hz), 1.94 (2H, d, J=6.4Hz), 2.14-2.19 (2H, m), 2.37-2.42 (2H, m), 3.90 
(2H, t, J=6.8Hz), 4.16 (4H, dq, J=1.2, 7.3Hz), 6.79 (2H t d, J=8.6Hz), 7.05 (2H, d, J=8.6Hz) 
IR(neat): 2957, 2933, 2871, 1731, 1513, 1240, 1178, 1029, 826 cm" 1 
MS(EI): 434(M + ), 31 5, 21 8, 1 73 

(2) 2-Ethoxycarbonyl-2-[2-(4-heptyloxyphenyl)ethyl]-4-methylpentanoic acid 
2-[2-(4-Heptyloxyphenyl)ethyl]-2-(2-methylpropyl)malonic acid diethyl ester was used in the same manner as 
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» 

working example 26 (5) to give the subject compound as a yellowish oil. 
Rf value: 0.70 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1H-NMR(CDCI3) 8 : 0.83 (3H, d. J=6.8Hz), 0.87 (3H, t, J=6.9Hz), 0.87 (3H, d, J=6.3Hz), 1.28-1.36 (6H, m) f 1.31 
(3H, t. J=7.4Hz), 1.38-1.43 <2H, m), 1.57 (1H, m), 1.74 (2H, quint, J=6.9Hz), 1.83 (1H, dd, J=14.2, 6.6Hz), 2.03 
5 (1 H, dd, J=1 4.2, 6.8Hz), 2.07-2.1 3 (1 H, m), 2.22-2.33 (2H, m), 2.50-2.55 (1 H, m), 3.89 (2H, t, J=6.9Hz), 4.20 (2H, 

dq, J=3.5, 7.4Hz), 6.78 (2H. d, J=8.8Hz), 7.00 (2H, d, J=8.8Hz) 
IR(neat): 2959, 2932, 2872, 1733, 1714, 1512, 1243, 1178, 1051, 827 cm" 1 
MS(EI): 406(M + ), 21 8, 1 20, 1 07 

(3) Ethyl 2-[2-(4-heptyloxyphenyl)ethyl]-2-methoxycarbonylamino-4-methyl-pentanoate 

10 in working example 1 (3), 2-ethoxycarbonyl-2-[2-(4-heptyloxyphenyl)-ethyl]-4-methylpentanoic.acid instead of 

potassium 2-ethoxycarbonyl-2-methyl-4-(4-benzyloxyphenyl)butanoate was used to give the subject compound 
as a yellowish oil. 

Rf value: 0.36 (ethyl acetate: hexane= 1:9) 

1 H-NMR(CDCl3) 8 : 0.76 (3H, d f J=6.9Hz), 0.87 (3H, t, J=6.4Hz), 0.87 (3H, d, J=6.3Hz), 1.28 (3H, t, J=7.3Hz), 
15 1 .28-1 .34 (6H, m). 1 .39-1 .41 (1 H. m), 1 .61 -1 .66 (1 H, m), 1 .73 (2H, quint, J=6.8Hz), 1 .95-1 .98 (1 H t m), 2.1 3-2.21 

(1H,m), 

2.35 (1H, dd, J=13.7, 5.2Hz), 2.47-2.54 (1H, m), 2.65 (1H, m), 3.63 (3H, s), 3.89 (3H. t, J=6.8Hz), 4.15 (2H. q, 
J=7.3Hz), 5.92 (1H, s), 6.76 (2H, d, J= 8.8Hz), 7.00 (2H, d, J=8.8Hz) 
IR(neat): 3424, 2958, 2935, 2871, 1733, 1506, 1237, 1178, 1086, 1046, 829 cm" 1 
20 MS(EI): 435(M + ), 21 7, 1 71 , 1 07 

(4) 2-Amino-4-(4-heptyloxyphenyl)-2-(2-methylpropyl)butanol hydrochloride 

Ethyl 2-[2-(4-heptyloxyphenyl)ethyl]-2-methoxycarbonylamino-4-methyl-pentanoate was used in the same 
manners as working example 26 (7) and then working example 1 (7) to give the subject compound as a yellow 
amorphous. 

25 Rf value: 0.56 (chloroform: methanols 4: 1) 

1 H-NMR(DMSO-d 6 ) 5 : 0.86 (3H, t, J=6.8Hz), 0.94 (6H, d, J=6.3Hz), 1.26-1.38 (8H, m). 1.52 (2H, d, J=5.3Hz), 
1.67 (2H, quint, J=6.9Hz), 1.75-1.79 (3H, m), 2.49-2.53 (2H, m), 3.48 (2H, br.s), 3.90 (2H, t, J=6.4Hz), 5.49 (1H, 
t, J=4.4Hz), 6.83 (2H, d, J=8.8Hz), 7.09 (2H, d, J=8.8Hz), 7.88 (3H, br.s) 
IR(KBr): 3468, 3378, 3252, 2952, 2924, 2871 , 2634, 1614, 1514, 1244, 1044, 825 crrr 1 

30 MS(EI): 335(M+), 304, 205, 107 

Working example 77: 2-Acetamido-2-[2-(4-octanoylphenyl)ethyl]pentyl acetate 
[0449] 

35 

(1) 2-(2-Phenylethyl)-2-propylmatonic acid diethyl ester 

In working example 1 (1), propylmalonic acid diethyl ester instead of methylmalonic acid diethyl ester, and 
phenethyl bromide instead of 2-(4-benzyloxyphenyl)ethyl iodide were used to give the subject compound as a 
colorless oil. 

to Rf value: 0.53 (ethyl acetate: hexane= 1:9) 

1 H-NMR(CDCl3) 8 : 0.92 (3H, t, J=7.3Hz), 1.19-1.22 (2H, m), 1.24 (6H, t, J=7.2Hz), 1.90-1.94 (2H, m), 2.14-2.19 
(2H, m) p 2.46-2.50 (2H, m), 4.17 (4H, q, J=7.2Hz), 7.15-7.18 (3H, m), 7.24-7.28 (2H, m) 
IR(neat): 3064, 3029, 2965. 2875, 1733, 1455, 1238, 1211, 1180, 1031, 750, 700 cm* 1 
MS(EI): 307[(M+1)+], 202, 173, 91 

45 (2) 2-Ethoxycarbonyl-2-(2-phenylethyl)pentanoic acid 

2-(2-Phenylethyl)-2-propylmalonic acid diethyl ester was used in the same manner as workig example 26 (5) 
to give the subject compound as a yellowish oil. 
Rf value: 0.68 (ethyl acetate: hexane: acetic acid= 49: 49: 2) 

1 H-NMR(CDCl3) 8 : 0.89 (3H, t, J=7.3Hz), 1.14-1.19 (1H, m), 1.30 (3H, t, J=7.3Hz). 1.42 (1H, m), 1.85 {1H, dt, 
50 J=4.9 t 12.7Hz), 1.96 (1H, dt, J=5.4, 12.2Hz), 2.16 (1H, dt, J=5.4, 12.6Hz), 2.30 (1H, dt, J=4.9, 12.5Hz), 2.41 (1H, 

dt, J=5.4, 12.2Hz), 2.59 (1 H, dt, J=5.4, 12.6Hz), 4.20 (2H, dq, J=10.7, 7.3Hz), 7.11-7.27 (5H. m) 
IR(neat): 3485, 3159, 3029, 2965. 2876, 2629, 1733, 1717, 1455, 1236, 747, 700 cm" 1 
MS(EI): 278(M+), 174, 145, 127, 91 

(3) Ethyl 2-methoxycarbonylamino-2-(2-phenylethyl)pentanoate 
55 in working example 1 (3), 2-ethoxycarbonyl-2-(2-phenylethyl)pentanoic acid instead of potassium 2-ethoxy- 

carbonyl-2-methyl-4-(4-benzyloxyphenyl)-butanoate was used to give the subject compound as a' yellowish oil. 
Rf value: 0.42 (ethyl acetate: hexane= 1 : 9) 

1 H-NMR(CDCl3) 8 : 0.86 (3H, t, J=7.4Hz), 0.96-1.04 (1H, m). 1.27 (3H, t, J=7.3Hz), 1.28-1.37 (1H, m), 1. €5-1 .72 
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(1H, m), 2.01-2.09 (1H, m), 2.25-2.32 (2H, m), 2.56-2.63 (1H, m), 2.69 <1H, m), 3.63 (3H, m), 4.09-4.21 (2H, m), 
5.82 (1H, br.s), 7.10-7.25 (5H, m) 

IR(neat): 3423, 3086, 3063, 3028, 2962, 2874, 1720, 1508, 1375, 1341, 1235, 1032, 748, 700 crtr 1 

MS(EI): 308[(M+1) + ], 234, 203, 157, 91 
5 (4) 2-Acetamido-2-(2-phenylethyl)pentyl acetate 

Ethyl 2-methoxycarbonylamino-2-(2-phenylethyl)pentanoate was used in the same manners as working ex- 
ample 26 (7), working example 28 (5) and then working example 34 (5) to give the subject compound as white 

crystals, melting at 74-76°C. 

Rf value: 0.37 (ethyl acetate: hexane= 2: 3) 
10 1H-NMR(CDCI3) 5 : 0.92 (3H, t, J=7.1Hz), 1.22-1.34 (2H, m), 1.65-1.81 (2H, m), 1.91 (3H, S), 1.94-2.04 (1H, m), 

2.07 (3H, s), 2.09-2.15 (1H, m), 2.55 (2H, t, J=8.6Hz), 4.28 (1H, d, J=1 1.2Hz). 4.31 (1H, d, J=1 1.2Hz), 5.22 (1H, 

br.s), 7.15-7.21 (3H, m), 7.24-7.27 (2H, m) 

IR(neat): 3313, 3064, 3028, 2961, 2935, 2874, 1733, 1652. 1558, 1455, 1372, 1231, 1042, 750, 699 crrr 1 
MS(EI): 291 (M + ), 218, 176, 127, 91 
is (5) 2-Acetamido-2-[2-(4-octanoylphenyl)ethyl]pentyl acetate 

In working example 34 (6), 2-acetamido-2-(2-phenylethyl)pentyl acetate instead of 2-acetamido-2-methyl- 
4-phenylbutyl acetate was used to give the subject compound as a yellowish oil. 
Rf value: 0.36 (ethyl acetate: hexane= 2: 3) 

1H-NMR(CDCI 3 ) 8 : 0.86 (3H, t, J=6.9Hz), 0.92 (3H,t, J=7.3Hz), 1.26-1.34 (10H, m), 1.66-1.74 (4H, m), 1.93 (3H, 
20 s), 1.96-2.00 (1H, m), 2.08 (3H, s), 2.11-2.18 (1H, m), 2.59 (2H, t, J=8.5Hz), 2.90 (2H, t, J=7.6Hz), 4.25 (1H, d, 

J=11.7Hz), 4.30 (1H, d, J=11.7Hz), 5.27 (1H, s), 7.24 (2H, d, J=8.3Hz), 7.85 (2H, d, J=8.3Hz) 
IR(neat): 3585, 3321, 3218, 3070, 2956, 2936, 2857, 1739, 1674, 1652, 1538, 1455, 1372, 1228, 1042, 724 cm" 1 
MS(EI): 471 (M + ), 302, 127, 99 

25 Working example 78: 2-Amino-2-[2-(4-octanoylphenyl)ethyl]pentanol 

[0450] 2-Acetamido-2-[2-(4-octanoylphenyl)ethyl]pentyl acetate (374.5 mg) obtained in working example 77 and lith- 
ium hydroxide monohydrate (376 mg) were dissolved in methanol (4.5 mg), tetrahydrofuran (3 ml) and water (4.5 mg) 
and the mixture was refluxed under heating for 3 hours while stirring. The mixture was diluted with water (50 ml) and 
30 extracted with ethyl acetate. The ethyl acetate layer was dried over anhydrous sodium sulfate, the solvent was distilled 
away and the crude crystals obtained was recrystallized from hexane and ethyl acetate to give the subject compound 
(45 mg) as white crystals, melting at 62-63°C. 
Rf value: 0.34 (chloroform: methanol 4: 1 ) 

1 H-NMR(CDCl3) 5 : 0.88 (3H, t, J=6.9Hz), 0.96 (3H, t, J=6.9Hz), 1 .35 (12H, m), 1 .40-1 .80 (7H, m), 2.65 (2H, t, J=8.8Hz), 
35 2.93 (2H, t, J=6.8Hz), 3.39 (2H, 2d, Jgem=10.7Hz), 7.27 (2H, d, J=8.3Hz), 7.88 (2H, d, J=8.3Hz) 
IR(KBr): 2957, 2927, 2851, 1679, 1607 cm* 1 
MS(EI): 333(M + ), 302 





Elemental analysis 


40 


Calculated 


C; 75.63, 


H; 10.58, 


N; 4.20 




Found 


C; 75.49, 


H; 10.73, 


N; 4.07 



Working example 79: 2-Acetamido-2-[2-[4-(1-hydroxyoctyl)phenyl]ethyl]-pentyl acetate 

45 

[0451] To a solution of 2-acetamido-2-[2-(4-octanoylphenyl)ethyl]pentyl acetate (2.0 g) obtained in working example 
77 in ethanol (60 ml), sodium borohydride (91 mg) was added and the mixture was stirred at room temperature for 30 
minutes. Water (50 ml) was added to the reaction mixture under ice-cooling, the mixture was neutralized with a 2M 
hydrochloric acid and the solvent was distilled away. Water (1 00 ml) was added to the residue obtained and the mixture 
so was extracted with chloroform. The chloroform layer was washed with a saturated brine and dried over anhydrous 
sodium sulfate. The solvent was distilled away and the residue obtained was purified by silica gel column chromatgraphy 
(eluent; chloroform: methanol 19: 1) to give the subject compound as a yellowish oil. 
Rf value: 0.38 (chloroform: methanol 19: 1) 

1H-NMR(CDCI 3 ) 5 : 0.84 (3H, t, J=6.8Hz), 0.92 (3H, t, J=7.3Hz), 1.25-1.38 (12H, m), 1.67-1.76 (4H, m), 1.92 (3H, s), 
55 1 .92-1 .99 (1 H. m), 2.07 (3H, s), 2.07-2.1 4 (1 H, m), 2.53 (2H, t, J=8.6Hz), 4.27 (1 H, d, J=1 1 .2Hz), 4.30 (1 H, d, J=11 .2Hz), 
4.61 (1H, m), 5.22 (1H, br.s), 7.14 (2H, d, J=8.3Hz), 7.23 (2H, d, J=8.3Hz) 

IR(neat): 3311, 3082, 3009, 2960, 2925, 2857, 1733, 1652, 1558, 1456, 1372, 1237, 1043, 755 crrr 1 
MS(EI): 401[(M-H 2 O)+], 342, 201, 127, 99 
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Working example 80: 2-Arnino-2-[2-[4-(1-hydroxyoctyl)phenyl]ethyl]pentanol 1/2hydrate 

[0452] 2-Acetamido-2-[2-[4-(1-hydroxyoctyl)phenyi]ethyl]pentyl acetate (360mg) obtained in working example 79 

was dissolved in tetrahydrofuran (35 ml) and methanol (40 ml), a 2M aqueous lithium hydroxide solution (35 m) was 
5 added thereto and the mixture was refluxed under heating for an hour while stirring. The solvent was distilled away, 

water (1 50 ml) was added thereto and the mixture was extracted with ethyl acetate. The ethyl acetate layer was washed 

with a saturated brine, dried over anhydrous sodium sulfate and the solvent was distilled away to give the subject 

compound (272 mg) as a yellowish oil. 

Rf value: 0.36 (chloroform: methanols 4: 1) 
10 iH-NMFKCDCy 8 : 0.84 (3H, t. J=6.8Hz), 0.92 (3H, t, J=6.8Hz), 1.23-1.46 (14H, m). 1.52-1.78 (4H, m), 2.07 (4H. br. 

s), 2.55 (2H, t, J=8.6Hz), 3.35 (2H, s), 4.59 (2H, t, J=6.6Hz), 7.13 (2H, d, J=8.3Hz), 7.22 (2H, d, J=8.3Hz) 

IR(neat): 3354, 3018, 2931, 2859, 1589, 1514, 1464, 1050, 755 cm" 1 

MS(EI): 335(M+). 304 



15 


Elemental analysis 


m * 


Calculated 


C; 74.18, 


H; 11.12, 


N; 4.12 


* 


Found 


C; 73.93, 


H; 11.23, 


N; 4.03 



20 Working example 81 : 2-Acetamido-2-[2-(4-octylphenyl)ethyl]pentyl acetate 



[0453] 2-Acetamido-2-[2-(4-octanoylphenyl)ethyl]pentyl acetate (696.2 mg) was subjected to reduction in the same 
manner as working example 2 (7) to give the subject compound (365.5 mg) as a colorless oily substance. 
Rf value: 0.20 (ethyl acetate: hexane= 1:2) 
25 1 H-NMR(CDCl3) 8 : 0.88 (3H, t, J=6.8Hz), 0.93 (3H, t, J=7.4Hz), 1.28 (12H, m), 1.56 (2H, m), 1.92 (3H, s), 1.93 (1H, 
m) t 2.09 (3H, s) t 2.10 (1H, m), 2.53 (2H, t, J=8.6Hz), 2.55 (2H, t, J=8.6Hz), 4.32 (2H, 2d, Jgem=11 .8Hz), 5.22 (1H, br. 
s), 7.08 (4H, s) 

IR(neat): 3307, 2927, 2856, 1 747, 1 662 cm" 1 

30 Working example 82: 2-Amino-2-[2-(4-octylphenyl)ethyl]pentanol 

[0454] 2-Acetamido-2-[2-(4-octylphenyl)ethyl]pentyl acetate (341.1 mg) was subjected to hydrolysis in the same 
manner as working example 2 (8) to give the subject compound (240 mg). 
Rf value: 0.58 (chloroform: methanols 4: 1) 
35 1 H-NMR(CDCl3) 8 : 0.88 (3H, t. J=6.8Hz), 0.95 (3H, t, J=6.9Hz), 1.32 (14H, m), 1 .45 (1H, m), 1 .60 (6H, m), 2.56 (4H, 
t, J=8.1 Hz), 3.36 (2H, s), 7.09 (4H, s) 
IR(neat): 3348, 2927, 2855. 1588, 1514 cm' 1 

Working example 83: 2-Amino-5-(4-hexyloxyphenyl)pentanol hydrochloride 

40 

[0455] 2-Acetamido-5-(4-hexyloxyphenyl)pentanol (0.32 g) obtained in working example 1 8 was dissolved in a mixed 
solvent of methanol-water (1: 1, 20 ml), lithium hydroxide monohydrate (0.13 g) was added thereto and the mixture 
was stirred at 60°C for 10 hours. Ice-water was poured into the reaction mixture, the mixture was extracted with ethyl 
acetate and the organic layer was dried over anhydrous sodium sulfate. The solvent was distilled away and the yellowish 
45 oily substance obtained was dissolved in 30% hydrochloric acid-methanol. The solution was concentrated under re- 
duced pressure to give a pale yellow powder. This was recrystallized from a mixed solvent of ethyl acetate-methanol 
to give the subject compound (0.25 g) as white crystals, melting at 158-159 P C. 
Rf value: 0.3 (chloroform: methanols 5: 1) 

1 H-NMR(400MHz, DMSO-d 6 ) 8 : 0.88 (3H, t. J=6.8Hz), 1.30-1.72 (12H, m), 2.57 (2H, m), 3.05 (1H, m), 3.48 (1H, m). 
50 3.57 (1H, m), 3.90 (2H, t, J=6.3Hz), 5.25 (1H, t, J=4.8Hz), 6.82 (2H, d, J=8.3Hz), 7.09 {2H, d, J=8.3Hz), 7.73 (3H, s) 
IR(KBr): 3221, 2933, 1514, 1246, 1055 cm" 1 
MS(EI): 279(M + ) 



55 


Elemental analysis 


Calculated 


C; 64.64, 


H; 9.57, 


N; 4.43 




Found 


C; 64.42, 


H; 9.70, 


N; 4.39 



117 



EP 0 778 263 B1 



Working example 84: 2-Amino-4-(4-heptyloxypheny1)butanol hydrochloride 
[0456] 

5 (1) 2-Acetamido-4-(4-benzyloxyphenyl)butanol 

In working example 6 (1), 2-(4-benzyloxyphenyl)ethanol instead of 2-(4-octy1phenyl)ethanol was used in the 
same manner as process (1) to (6) to give the subject compound (9.48 g). 

1 H-NMR(400MHz, CDCI3) 6 : 1 .43-1 .68 (1 H, m), 1 .70-1 .90 (1 H, m), 1 .97 (3H, s) t 2.40 (1 H, bs), 2.55-2.66 (2H, m), 
3.50-3.60 (1H. m), 3.60-3.70 (1H, m), 3.90-4.00 (1H, m), 5.04 (2H, s), 5.52 (1H, bs), 6.90 (2H, d, J=8Hz), 7.09 

10 (2H, d, J=8Hz), 7.26-7.44 (5H, m) 

(2) 2-Acetamido-4-(4-benzyloxyphenyl)butyl acetate 

To a solution of 2-acetamido-4-(4-benzyloxyphenyl)butanol (9.48 g) in pyridine (1 00 ml), acetic anhydride (22.2 
ml) was added and the mixture was stirred at room temperature for 5 hours. Then, the solution was poured into 
water and extracted with ethyl acetate. The extract was washed with a dilute hydrochloric acid, a dilute aqueous 
15 sodium hydrogencarbonate solution and a saturated brine, dried over magnesium sulfate and the solvent was 

distilled away under reduced pressure. The residue obtained was crystallized from ethyl acetate-hexane to give 
the subject compound (8.32 g). 

1H-NMR(400MHz, CDCI 3 ) 5 : 1.40-1 .70 (2H, m), 1 .98 (3H, s), 2.05 (3H, s), 2.50-2.63 (2H, m), 4.09 (2H, ddd, J=48, 
8, 4Hz), 4.20-4.30 (1H, m), 5.04 (2H, s), 5.39-5.45 (1H, m), 6.90 (2H, d, J=8Hz), 7.07 (2H, d. J=8Hz), 7.26-7.44 

20 (5H, m) 

(3) 2-Acetamido-4-(4-hydroxyphenyl)butyJ acetate 

To a solution of 2-acetamido-4-(4-benzyloxyphenyl)butyl acetate (8.32 g) in ethanol (150 ml), 10% palladium- 
carbon (1 g) was added and the mixture was stirred, under a hydrogen atmosphere, at room temperature for 8.5 
hours. Then, the catalyst was filtered off and the solvent was distilled away under reduced pressure. Ethanol (200 
25 ml) and 10% pallladium-carbon (1 g) were added to the residue and the mixture was further stirred, under a hy- 

drogen atmosphere, at room temperature for 3.5 hours. The catalyst was filtered off from the reaction solution and 
the solvent was distilled away under reduced pressure. The residue was subjected to silica gel chromatography 
(eluent; ethyl acetate-hexane= 1 : 4) to give the subject compound (5.80 g). 

1H-NMR(400MHz, CDCI 3 ) 6 : 1.40-1.70 (2H, m), 1.99 (3H, s), 2.06 (3H, s), 2.50-2.63 (2H, m), 3.98-4.06 (2H, m), 
30 4.10-4.18 (2H, m), 4.18-4.26 (1H, m), 5.45-5.57 (1H, m), 6.76 (2H, dd, J=8, 4Hz), 7.03 (2H, dd, J=8, 4Hz) 

(4) 2-Acetamido-4-(4-heptyloxyphenyl)butyl acetate 

To a suspension of sodium hydride (0.076 g) in dimethylformamide (1 ml) and tetrahydrofuran (1 ml), under a 
nitrogen atmosphere, a solution of 2-acetamido-4-(4-hydroxyphenyl)butyl acetate (0.51 g) in dimethylformamide 
(2 ml) was added and the mixture was stirred at room temperature for 50 minutes. Then, to the solution, heptyl 

35 bromide (0.35 g) and catalytic amount of potassium iodide were added and the mixture was stirred at 60°C for 4 

hours and 40 minutes. Then, the reaction mixture was poured into water and extracted with ethyl acetate. The 
extract was washed with a dilute aqueous sodium hydrogencarbonate solution and a saturated brine, dried over 
sodium sulfate and the solvent was distilled away under reduced pressure. The residue obtained was subjected 
to silica gel chromatography (eluent; ethyl acetate-hexane= 4: 1) to give the subject compound (0.30 g). 

40 1H-NMR(400MHZ, CDCI3) 5 : 0.89 (3H, t, J=8Hz), 1.20-1.65 (10H, m), 1.70-1.80 (2H, m), 1 .97 (3H, s), 2.06 (3H, 

s), 2.47-2.63 (2H, m), 3.92 (3H, t, J=8Hz), 3.98-4.15 (5H, m), 5.34-5.45 (2H, m), 6.81 (2H, d, J=8Hz), 7.06 (2H, d, 
J=8Hz) 

(5) 2-Amino-4-<4-heptyloxyphenyl)butanol hydrochloride 

To a solution of 2-acetamido-4-(4-heptyloxyphenyl)butyl acetate (0.30 g) in methanol (20 ml), an aqueous 
45 lithium hydroxide monohydrate (0.35 g) solution (5 ml) was added and the mixture was refluxed under heating for 

10 5 hours. Then, the reaction mixture was poured into water and extracted with ethyl acetate. The extract was 
washed with water and a saturated brine, dried over sodium sulfate and the solvent was distilled away under 
reduced pressure. A solution of hydrochloric acid in ether was added to the residue obtained and the solution was 
crystallized from methanol-ethyl acetate to give the subject compound (0.18 g), melting at 205-21 0°C (decompo- 

50 sition). 

Rf value: 0.2 (chloroform: methanol 8: 1) 

1H-NMR(400MHZ, DMSO-d 6 ) 8 : 0.86 (3H, t, J=8Hz), 1.20-1.80 (12H, m), 2.50-2.57 (2H, m), 2.97-3.08 (1H, m), 
3.30-3.50 (2H, m), 3.50-3.62 (1H, m), 3.89 (2H, t, J=8Hz), 5.20-5.30 (1H, m), 6.83 (2H, t, J=8Hz), 7.09 (2H, t, 

J=8Hz), 7.77 (3H, bs) 
55 IR(KBr): 3221 , 2925, 1 580, 1 242, 1 056 cm" 1 

MS(EI): 279(M + ) 
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Elemental analysis 


Calculated 
Found 


C; 64.64, 
C; 64:56, 


H; 9.57, 
H; 9.73, 


N; 4.44 
N; 4,30 



Working example 85: 2-Amino-2-[2-[4-(1-acetamidooctyl)phenyl]ethyl]-pentanol 
[0457] 

(1 ) 2-Acetamido-2-[2-[4-(1 -acetamidooctyl)phenyl]ethyl]pentyl acetate 

To a solution of 2-acetamido-2-[2-[4-(1-hydroxyoctyl)phenyl]ethyl]pentyl acetate (1.15 g) obtained in working 
example 79, phthalimide (400 mg) and triphenylphosphine (720 mg) in tetrahydrofuran (10 ml), a solution of diethyl 
azodicarboxylate (480 mg) in tetrahydrofuran (2 ml) was dropwise added at room temperature and the mixture 
was further stirred for 1 9 hours. The solvent was distilled away and the residue obtained was purified by silica gel 
column chromatography (eluent; chloroform: methanol= 19: 1) to give a white amorphous. This was dissolved in 
ethanol (20 ml), hydrazine (330 mg) was added thereto and the mixture was refluxed under heating for 1.5 hours 
while stirring. Concentrated hydrochloric acid (3 ml) was added thereto and the mixture was filtered off and the 
filtrate obtained was made alkaline with a 1M aqueous sodium hydroxide solution. Water (200 ml) was added 
thereto and the mixture was extracted with ethyl acetate. The ethyl acetate layer was washed with a saturated 
brine, dried over anhydrous sodium sulfate and the solvent was distilled away. The residue obtained wag acetylated 
with acetic anhydride and pyridine according to a usual method and purified by silica gel column chromatography 
(eluent; chloroform: methanols 9: 1) to give the subject compound (175 mg) as a yellowish oil. 
Rf value: 0.44 (chloroform: methanol 9: 1) 

1 H-NMR(CDCl3) 8 : 0.86 (3H, t, J=6.9Hz), 0.94 (3H, t, J=7.3Hz), 1 .23-1 .33 (1 2H, m), 1 .66-1 .77 (4H ( m), 1 .90-2.00 
(1H, m), 1.93 (3H, 2s), 1.97 (3H, s), 2.09 (3H, s), 2.09-2.16 (1H, m), 2.54 (2H, t, J=8.6Hz), 4.28 (1H, d, J=1 1.7Hz), 
4.31 (1H, d, J=11.7Hz), 4.90 (1H, q, J=7.8Hz), 5.24 (1H, br, s), 5.60 (1H, d, J=8.8Hz), 7.14 (2H, d, J=8.3Hz), 7.18 
(2H, d, J=8.3Hz) 

IR(neat): 3294, 3078. 2959, 2931, 2858, 1743, 1652, 1549, 1456, 1373, 1237, 1042, 757 cmr 1 

(2) 2-Amino-2-[2-[4-(1-acetamidooctyl)phenyl]ethyl]pentanol 

2-Acetamido-2-[2-[4-(1 -acetamidooctyl)phenyl]ethyl]pentyl acetate (1 60 mg) was dissolved in methanol (5 ml) 
and tetrahydrofuran (5 ml), a 2M aqeuous lithium hydroxide solution (5 ml) was added thereto and the mixture was 
refluxed under heating for an hour while stirring. The solvent was distilled away, water (100 ml) was added thereto , 
and the mixture was extracted with ethyl acetate. The ethyl acetate layer was washed with a saturated brine, dried 
over anhydrous sodium sulfate and the solvent was distilled away to give the subject compound (121 mg) as a 
yellowish oil. 

Rf value: 0.43 (chloroform: methanols 4: 1) 

1 H-NMR(CDCl3) 5 : 0 86 ( 3H . *. J=6.9Hz), 0.95 (3H, t, J=6.9Hz), 1.23-1.35 (12H, m) t 1.43-1.74 (9H, m), 1.97 (3H, 
S), 2.58 (2H, t, J=8.8Hz), 3.38 (2H, s), 4.91 (1H ? q, J=7.8Hz), 5.64 (1H, d, J=8.8Hz). 7.16 <2H t d, J=8.3Hz), 7.18 
(2H, d, J=8.3Hz) 

IR(neat): 3316, 3081, 2962, 2924, 2854, 1652, 1558, 1455, 1304, 1061 cm" 1 
Working example 86: 2-Amino-2-[2-[4-(1-aminooctyl)phenyl]ethyl]pentanol 

[0458] 2-Amino-2-[2-[4-(1 -acetamidooctyl)phenyl]ethyl]pentanol obtained in working example 85 is subjected to hy- 
drolysis with alkali to give the subject compound. 

Working example 87: 2-Amino-2-methy1-4-(4-octanoylphenyl)butanol 

[0459] 2-Acetamido-2-methyl-4-(4-octanoylphenyl)butyl acetate obtained in working example 34 is used in the same 
manner as working example 78 to give the subject compound. 

Working example 88: 2-Amiho-4-[4-(1-hydroxyoctyl)phenyl]-2-methylbutanol 

[0460] 2-Acetamido-2-methyl-4-(4-octanoylphenyl)butyl acetate obtained in working example 34 is treated in the 
same manners as working example 79 and then working example 80 to give the subject compound. 
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Working example 89: 2-Amino-2-ethyl-4-(4-octanoylphenyl)butanol 

[0461 ] In working example 77, 2-acetamido-2-ethyl-4-(4-octanoylphenyl)butyl acetate obtained by using ethylmalon- 
ic acid diethyl ester instead of propylmalonic acid diethyl ester, is treated in. the same manner as working example 78 
to give the subject compound. 

Working example 90: 2-Amino-2-ethyl-4-(4-octylphenyl)butanol 

[0462] In working example 77, 2-acetamido-2-ethyl-4-(4-octanoylphenyl)butyl acetate obtained by using ethylmalon- 
ic acid diethyl ester instead of propylmalonic acid diethyl ester, is subjected to reduction in the same manner as working 
example 2 (7) and then hydrolysis in the same manner as working example 78 to give the subject compound. 

Working example 91: 2-Amino-2-ethyl-4-[4-(1-hydroxyoctyl)phenyl]butanol 

[0463] In working example 77, 2-acetamido-2-ethyl-4-(4-octanoylphenyl)butyl acetate obtained by using ethylmalon- 
ic acid diethyl ester instead of propylmalonic acid diethyl ester, is treated in the same manners as working example 79 
and then working example 80 to give the subject compound. 

Working example 92: 2-Amino-4-[4-(1 -aminoocyl)phenyl]-2-ethylbutanol 

[0464] In working example 77, 2-acetamido-2-ethyl-4-(4-octanoylphenyl)butyl acetate obtained by using ethylmalon- 
ic acid diethyl ester instead of propylmalonic acid diethyl ester, is treated in the same manners as working example 
79, working example 85 and then working example 86 to give the subject compound. 
[0465] The following compounds can be produced in the same manners as aforementioned examples. 

Working example 93: 2-Amino-4-(4-heptyloxy-3-hydroxyphenyl)-2-methyl-butanol 

Working example 94: 2-Amino-2-ethyl-4-(4-heptyloxy-3-hydroxyphenyl)-butanol 

Working example 95: 2-Amino-2-[2-(4-heptyloxy-3-hydroxyphenyl)ethyl]-pentanol 

Working example 96: 3-Amino-3-[2-(4-octylphenyl)ethyl]pentane-1 , 5-diol 

[0466] The action and effect of the present invention are explained in detail by illustrating experimental examples in 
the following. 

[0467] For determining the immunosuppressive activity, various immune reactions using lymphocytes of mouse, rat 
or human can be measured. It may be determined with high sensitivity, for example, by an allogenic mixed lymphocyte 
reaction (allogenic MLR) of mouse, rat or human. 

[0468] The allogenic MLR is a blastogenesis of lymphocytes induced by a mixed culture of lymphocytes derived from 
two kinds of cells which are allogenic and have different major histocompatibility antigens, such as spleen cells, lymph 
node cells and peripheral blood lymphocytes. The allogenic MLR is a phenomenon induced by and reflects the differ- 
ence in major histocompatibility antigens of the donors of the lymphocytes, and a blastogenesis phenomenon of the 
lymphocytes is not developed by a mixed culture of the lymphocytes from monozygotic twins. Accordingly, allogenic 
MLR is widely used for the donor-recipient selection in organ transplantations. 

[0469] When allogenic MLR is desired, one way-MLR, wherein the lymphocytes of one of them are used as stimulator 
cells upon X-ray irradiation or treatment with mitomycin C to inhibit proliferation and the blastogenesis of the other 
lymphocytes (responder cells) is determined, may be carried out. 

[0470] Further, the immunosuppressive activity may be determined as an activity to inhibit induction of cytotoxic T 
cells having the major histocompatibility antigen restrictive property during allogenic MLR. 

[0471] Also, the immunosuppressive activity may be determined, besides allogenic MLR, as an activity to inhibit the 
blastogenesis of the lymphocytes induced by the stimulation of various mitogens such as concanavalin A, phytohe- 
maggulutinin and pokeweed mitogen or as an activity to inhibit the proliferation of the lymphocytes induced by a cytokine 
(e.g. interleukin 1 , 2, 3, 4, 5 or 6) having an activity to reinforce the proliferation or promote the differentiation of the 
lymphocytes such as T cells or B cells, or manifestation of such function. In addition, it is possible to evaluate the 
imm unosuppressive activity according to the inhibition of the production of these cytokines from T cells or macrophages. 
[0472] Alternatively, the activity may be evaluated as an activity to inhibit induction of allogenic cells-specific cytotoxic 
T cells induced in spleen cells of mouse previously immunized with, for example, allogenic cells by intraperitoneally, 
orally, intravenously, intradermal^, subcutaneously or intramuscularly administering a compound to mice; as an activity 
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to inhibit the production of an allogenic cells-specific antibody produced in the blood serum of mouse immunized with 
allogenic cells or the like. The activity may be also evaluated as an activity to inhibit rejection on organ transplantation 
among allogenic skin, heart, liver, kidney and so on, or graft-versus-host reaction (GvHR) and host-versus-graft reaction 
(HvGR) by administering a compound to rat, dog or the like. Moreover, the activity may be evaluated as an activity to 
inhibit delayed hypersensitivity reaction, adjuvant arthritis, experimental allergy encephalomyelitis, experimental au- 
toimmune uveitis or the like by administering a compound to mouse, rat or the like. 

[0473] Moreover, the immunosuppresive activity may be evaluated as an activity to inhibit, for example, production 
of an anti-DNA antibody, production of a rheumatoid factor, nephritis, abnormal proliferation of lymphocytes or urinary 
protein; or a macrobiotic effect by the administration of the compound to MRL/1 pr mouse, NZB/WF 1 mouse, BXSB 
mouse, NOD mouse and the like which are spontaneous model animals with autoimmune diseases. 

Experimental Example 1 (Inhibition of allogenic mixed lymphocyte reaction in mouse) 

[0474] The mouse allogenic mixed lymphocyte reaction (hereinafter referred to as mouse allogenic MLR) is carried 
out by a mixed culture of spleen cells of BALB/c mouse as responder cells and spleen cells of C57BL/6 mouse treated 
with mitmycin C as stimulator cells at the same ratio. 

[0475] The reaction cells are prepared as follows. A spleen is removed from a 5-6 weeks old BALB/c mouse and a 
single cell suspension of spleen cells is obtained by the use of an RPMI1640 medium (containing kanamycin sulfate 
60 ug/ml, penicillin G potassium 100 units/ml, N-2-hydroxyethyl-piperadine-N'-2-ethanesulfonate 10 mM, 0.1% sodium 
hydrogencarbonate and L-glutamine 2 mM) supplemented with 5% heat-inactivated fetal ca\i serum (hereinafter re- 
ferred to as FCS). After hemolysis treatment, the suspension is adjusted to a concentration of 10 7 cells/ml by the use 
of an RPMI1640 medium containing 10" 4 M 2-mercaptoethanol and 10% FCS and used as a reaction cell suspension. 
[0476] The stimulator cells are prepared as follows. A spleen is removed from a 5-6 weeks old C57BL/6 mouse and 
a single cell suspension of spleen cell is obtained by the use of an RPMI1 640 medium. After hemolysis treatment, the 
suspension is treated with 40 ug/ml mitomycin C at 37°C for 60 minutes. After washing three times, the suspension is 
adjusted to a concentration of 10 7 cells/ml by the use of an RPMI1640 medium containing 10* 4 M 2-mercaptoethanol 
and 10% FCS and used as a stimulator cell suspension. 

[0477] The responder cell suspension (50 |xl) prepared by the method described above, the stimulator cell suspension 
(50 prepared by the method described above and a test sample (100 uJ) prepared by the use of an RPMI1640 
medium containing 10% FCS are placed in a 96 well flat-bottomed micro test plate and cultured at 37°C under 5% 
C0 2 -95% air for 4 days. 

[0478] The blastogenesis reaction of lymphocytes in mouse allogenic MLR is determined by a method using 3 H- 
thymidine uptake as an index. Namely, after the culture, 3 H-thymidine 18.5KBq/well is added and the cells are cultured 
for 4 hours. The cells are collected by a cell harvester and the radioactivity incorporated into the cells is determined^ 
by a liquid scintillation counter and used as an index for the lymphocyte blastogenesis in mouse allogenic MLR. The 
inhibition of mouse allogenic MLR is calculated by the formula below and evaluated accordingly. 
[0479] Of the compounds of the present invention, the preferred show an IC 50 value (a concentration to inhibit by 
50%) of from about 1 nM to about 50 nM in a mouse allogenic mixed lymphocyte reaction. 
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Experimental Example 2 (Inhibition of proliferation of interleukin 2 (IL-2)-dependent mouse T cell line CTLL-2 induced 
by IL-2) 



55 



[0480] An IL-2-dependent mouse T cell line CTLL-2 is prepared to a concentration of 2 x 1 0 s cell/ml in an RPMI1 640 
medium containing 10% FCS. A cell suspension thereof (50 |xl), recombinant human IL-2 (rh-IL-2) 40 U/ml (50 and 
a test sample (100 uJ) prepared by the use of an RPMI1 640 medium containing 10% FCS are placed in a 96 well flat- 
bottomed micro testplate and cultured at 37°C under 5% C0 2 -95% air for 68 hours. After the culture, 100 uJ of the 
supernatant of each well is removed and a 5 mg/ml MTT [3-( 4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide] 
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solution is added to each well by 20 and the cells are incubated at 37°C for 4 hours. Then, 0.01 N hydrochloric acid 
solution (1 00 u.l) containing 1 0% sodium dodecyl sulfate is added thereto and the cells are incubated at 37°C overnight. 
The purple formazan crystals produced are dissolved and the absorbance at 570nm is measured using a microplate 
absorbance photometer and used as an index of the proliferation of the IL-2-dependent CTLL-2 cells. The inhibition 
(%) of the IL-2-dependent proliferation is calculated by the following formula. 

[0481] Of the compounds of the present invention, the preferred show an IC 50 value (a concentration to inhibit by 
50%) of from about 1 nM to about 50 nM in the IL-2-dependent proliferation of mouse T cell line CTLL-2. 
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20 Experimental Example 3 (Inhibitory effect on delayed type hypersensitivity reaction in mice) 

[0482] BALB/c mice at age of 5 weeks old are sensitized by subcutaneous injection with 0.1 ml of 0.25% methylated 
human serum albumin (MeHSA) solution. Four days after sensitization, the volume of right foot in mice are measured 
and thereafter 25 ul of 0.25% MeHSA solution is injected into the right foot pad in order to induce delayed hypersen- 
sitivity reaction (DTH reaction). After 24 hr of the injection, namely after 5 days of sensitization, the volume of right foot 
was measured again. The test compounds are examined by the differences of the foot volumes between at 5 days 
and 4 days, namely the swelling in the volume of right foot pad as a indicator of DTH reaction. In this time, the body 
weight, wet weight of thymus, and spleen and the number of peripheral white blood cells are also measured. Test 
compound are administered for 5 days from the day of sensitization. The suitable compounds in this invention shows 
statistically significant inhibitory effect on DTH reaction by administration at 0.1 to 10 mg/kg. 
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Experimental Example 4 (Inhibitory effect on host versus graft reaction in rats) 

[0483] The spleen is removed from male WKAH rats at ages of 4 to 5 weeks old and is used to obtain a single cell 
suspension of spleen cells using RPM1 1 640 medium (containing kanamycin sulfate at 60 mg/ml, penicillin G potassium 
at 100 unit/ml, N-2-hydroxyethylpiperazine-N , -2-ethane sulfate at 10 mM, 0.1% sodium bicarbonate, and L-glutamine 
at 2 mM). After the treatment of lysing of red blood cells, the cells are washed at three times and are adjusted at 5 x 
10 7 cells/ml with physiological saline. By injection into right hind foot pad of 100 ul of spleen cell suspension, the host 
versus graft reaction (HvG reaction) are induced. After 4 days of the injection with cells, both of right and left popliteal 
lymph nodes are removed and the weight of them are measured. The test compounds are examined by difference of 
the lymph node weights between right and left as a indicator of HvG reaction. In addition, after 4 days of the injection 
with cells, blood is obtained from tail vein of the rats and the number of peripheral white blood cells are measured using 
automatic hemocytometer for animal (MEK-5158, Nihonkouden Co. Ltd.). Test compounds are administered daily for 
4 days after the injection with cells intravenously or orally. 

[0484] Table 1 shows the results obtained from the above methods. The value in the table represents minimum 
effective dose (mg/kg). 

Table 1 



Test compound 


Inhibitory effect on HvG reaction 


Reduction of peripheral white blood cells 


FTY720 


0.1 


0.03 


Compound of experiment 1 


0.03 


0.03 


Compound of experiment 3 


0.03 


0.03 


Compound of experiment 27 


0.03 


0.03 


Compound of experiment 31 


<0.3 


3 


Compound of experiment 60 


1 


3 


Compound of experiment 66 


3 


3 
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[0485] It is presumed that infectious diseases are problems for immunosuppressant using maintenance therapy of 
organ transplantations or therapy of autoimmune diseases, when immunosuppressant shows the reduction of periph- 
eral white blood cell number. Therefore, in general, for suitable immnuosuppressant, dose showing immunosuppressive 
activity is lower than the dose showing reduction on white blood cell number and such immunosuppressant is suggested 
5 to be highly safe. As indicated in the above result, the compounds in this invention, especially, example 1 , 3, 27, 31 , 
60, 66 of experiments, are useful as a superior immunosuppressants because of the weakness of reduction of peripheral 
white blood cell number. 

Experimental Example 5 (Inhibitory effect on graft versus host reaction in rats) 

10 

[0486] There are two types of graft versus host reactions (GvH reaction) which are systemic and local GvH reactions. 
Systemic GvH reaction is induced by intravenous administration with cyclophosphamide at 1 50 mg/kg to 5-weeks old, 
female (LEWxBN)F1 rats and, by intravenously injection with 5 x 10 7 spleen cells from male LEW rats at age of 5 
weeks old to them on the next day. Test compounds are examined by determining the survival time after the induction 
is of systemic GvH reaction. Local GvH reaction is induced by subcutaneous injection of 2 x 1 0 7 spleen cells from 5-weeks 
old, male LEW rats into the right hind foot pad of female (LEWxBN)F1 rats at age of 5 weeks and after 7 days, popliteal 
lymph nodes are removed and their weights are measured. Test compound are orally administered daily for 30 days 
and 7 days from the day of cell injection in systemic and local GvH reactions, respectively. 

20 Experimental Example 6 (Inhibitory effect on antibody production against sheep red blood cells in mice) 

[0487] Seven to eight weeks old, female BALB/c mice are immunized by intravenous injection with 1 x 10 8 of sheep 
red blood cells. After 4 days, the spleen is removed, and the number of anti-sheep red blood cell antibody producing 
cells are counted by direct hemolytic plaque forming assay using sheep red blood cells and guinea pig complement. 
25 in this case, the body weights, wet weights of thymus and spleen, and the number of spleen cells are also measured. 
Test compounds are orally administered daily for 4 days after the day of immunization. 

Experimental Example 8 (Inhibitory effect on collagen-induced arthritis in rats) 

30 [0488] Seven to eight weeks old, male Sprague-Dawley rats are subcutaneously injected by division of 5 portions .-, 
with 1 ml of emulsion which are prepared by mixing of 0.1 N acetic acid solution containing bovine type II collagen at 
2 mg/ml with an equal volume of Freund* incomplete adjuvant. After 7 days, re-immunization is performed by subcu- 
taneous injection with collagen emulsion prepared by the same method into the root of tail. The swelling of right hind 
foot pad in the rat is periodically measured by using foot volume measuring apparatus (TK-102; Neuroscience Co.*^ 

35 Ltd.). Additionally, after 10 and 21 days of primary immunization with collagen, the blood is collected and anti-type II 
collagen antibody titer in the serum are measured by ELISA method. Test compounds are intravenously or orally ad- . 
ministered daily for 21 days from the day of primary immunization. 

Experimental Example 9 (Inhibitory effect on experimental allergic encephalomyelitis in rats) 

40 

[0489] Eight weeks old, female LEW rats are immunized by subcutaneous injection to their right hind foot pad with 
0.1 ml of emulsion of Freund' complete adjuvant containing 100 mg of myelin basic protein (MBP) purified from spinal 
cord of guinea pigs and 100 mg of died Mycobacterium tuberculosis H37 RA. Thereafter somatic symptoms after 
immunization are judged according to the standards of 6 levels. 

45 

Score 0: No symptoms 
Score 1 : Weakness of tail 
Score 2: Weakness of hind tegs 
Score 3: Paralysis of hind leg in only one side 
so Score 4: Paralysis of both hind legs 

Score 5: Incontinence of urine or death 

[0490] Additionally, after 20 days of immunization with MBP, the spinal cords are removed from the rats to make 
tissue section and the histology of them are investigated after staining by Hematoxylin-Eosin method. Test compounds 
55 are orally administered daily for 20 days after the day of immunization. 
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Experimental Example 10 (Inhibitory effect on experimental autoimmune uveitis) 

[0491] Eight weeks old, female LEW rats are immunized by subcutaneous injection to their right hind foot pad with 
0.1 ml of emulsion of Freund' complete adjuvant containing 30 mg of soluble antigen (s-antigen) purified from bovine 
5 retina and 100 mg of died Mycobacterium tuberculosis H37 RA. Onset and seriousness of uveitis are periodically 
inspected after the immunization. Seriousness of uveitis are judged accordihg to the following standards. 

Score 0: No inflammation 
Score 1 : Weak, or light 
10 Score 2: Medium 

Score 3: Strong 

[0492] Additionally, After 15 days of immunization with s-antigen, eyes are removed from the rats to make tissue 
section and the histology of them are investigated after staining by Hematoxylin-Eosin method. 

15 

Score 0: No infiltration of inflammation-associated cells 
Score 1 : Slight infiltration 
Score 2: Weak or light infiltration 

Score 3: Medium infiltration and partial destruction of cells in retina 
20 Score 4: Remarkable infiltration and complete destruction of cells in retina 

[0493] Test compounds are orally administered daily for 1 5 days after the day of immunization. 

Experimental Example 11 (Effect on survival of MRL/Ipr mice as a model of systemic lupus erythematosus) 

[0494] Test compounds are orally administered to male MRL/Ipr mice. The administration is continued for 8 to 40 
weeks of age at three times a week, namely on Monday, Wednesday and Friday. Mortality is recorded and, blood and 
urine obtained from the animals periodically are measured the titers of anti-nuclear antibodies and rheumatoid factor 
in the serum, and protein in the urine. 

30 

Experimental Example 12 (Take-prolonging effect of skin graft on allogenic skin graft in rats) 

[0495] A full-thickness graft (1 .5 x 1 .5 cm) of a 4 weeks-old male WKAH rat or LEW rat is grafted to a graft floor on 
the back of a 4 weeks-old male F344 rat by suture. The graft is covered with a sterile gauze and bound. The bandage 
35 is removed 5 days after the grafting and the skin graft is observed daily until it is rejected. The skin graft is considered 
to be rejected when 90% or more of the epithelium of the skin graft showed necrosis and turned brown. The number 
of days from the grafting to rejection is taken as a graft taking days. Test compounds are intraperitoneally, intravenously 
or orally administered once a day and 10 times from the grafting day to day 9. 

[0496] When test compounds are not administered, an average taking days for grafting the skin of a WKAH rat to 
40 an F344 rat was 6.6±0.5 and that for grafting the skin of an LEW rat to an F344 rat was 8.2t0.4. 

[0497] Of the compounds of the present invention, a preferred compound showed, when administered at 0.1-10 mg/ 
kg, an average taking days of not less than 1 0 for grafting the skin of a WKAH rat to an F344 rat and not less than 20 
for grafting the skin of an LEW rat to an F344 rat, thus showing a take-prolonging effect statistically significant as 
compared with the group without administration of the test compound. 

45 

Experimental Example 13 (Take-prolonging effect on graft survival of cardiac graft on allogenic cardiac graft in rats) 

[0498] The hearts from the male WKAH rats at 10 weeks of age are heterotopicaly transplanted in subcutaneous 
locations at cervixes of male ACI/N rats at 10 weeks of age using vascular anastomosis. The transplanted hearts are 
50 judged to be rejected in case of the cessation of heart beat, then survival time was calculated. Test compounds are 
orally administered for 1 5 days from the day of transplantation. 

Experimental Example 14 (Take-prolonging effect on graft survival of renal graft on allogenic renal graft in dogs) 

55 [0499] Mongrel and beagle dogs are used as donors and recipients, respectively, and then prolonging effect on the 
survival of transplanted kidney are examined by performing surgery of renal transplantation. After the transplantation, 
blood obtained from the transplanted animals periodically is measured the levels of serum creatinine and blood urea 
nitrogen (BUN). 
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Formulation Examples 
[0500] 



5 


(1) Soft capsules (per capsule) 




Compound of the present invention 


30 mg 




Polyethylene glycol 300 


300 mg 




Polysolbate 80 


20 mg 


10 


Total 


350 mg 



15 



20 



Production method 

[0501 ] Polyethylene glycol 300 and Polysolbate 80 are added to a compound of the present invention and the mixture 
is packed in a soft capsule. 



(2) Injections (per 10 ml in one ampoule) 


Compound of the present invention 


0.3% 


Polyethylene glycol 300 


20% 


Ethanol 


60% 


Injectable distilled water 


amount to make the total 10 ml 



25 



30 



Production method 

[0502] Ethanol and Polyethylene glycol 300 are added to a compound of the present invention and injectable distilled 
water is added to reach the total amount. 

[0503] Injections containing 30 ml of the compound of the present invention in one ampoule (1 0 ml) are thus obtained. 



Claims 



35 



40 



1 . A benzene compound of the formula 



NR 1 R 2 




(I) 



45 



SO 



55 



wherein W is hydrogen; a straight- or branched chain alkyl having 1 to 6 carbon atoms; a straight- or branched 
chain alkenyl having 2 to 6 carbon atoms; a straight- or branched chain alkynyl having 2 to 6 carbon atoms; a 
phenyl which may be substituted by hydroxy; R 4 0(CH 2 ) n ; or a straight- or branched chain C1 -C6 alkyl substituted 
by 1 to 3 substituents selected from the group consisting of a halogen, a cycloalkyl and a phenyl which may be 
substituted by hydroxy; 

X is a straight-chain atkyl having carbon atoms in the number of p or a straight-chain alkoxy having carbon atoms 
in the number of (p-1 ), wherein the straight-chain alkyl having carbon atoms in the number of p and the straight- 
chain alkoxy having carbon atoms in the number of (p-1) may have 1 to 3 substituents selected from the group 
consisting of an alkyl, hydroxy, an alkoxy, an acyloxy, amino, an alkylamino, an acylamino, oxo, a haloalkyl, a 
halogen and a phenyl which may have a substituent and wherein the phenyl which may have a substituent, may 
have 1 to 3 substituents selected from the group consisting of an alkyl, hydroxy, an alkoxy, an acyl, an acyloxy, 
amino, an alkylamino, an acylamino, a haloalkyl and a halogen; 

Y is hydrogen, an alkyl, hydroxy, an alkoxy, an acyl, an acyloxy, amino, an alkylamino, an acylamino, a haloalkyl 
or a halogen; 



125 



EP 0 778 263 B1 



2 is a straight-chain alkylene having carbon atoms in the number of q; 

p and q are the same or different and each is an integer of 1 to 20, with the proviso of 6^p+q^23; 
m is 1 , 2 or 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

R 3 is hydrogen, and alkyl or an acyl; and R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or 
a salt thereof; 

with the proviso that R 3 is not C r C 8 alkyl when W is H, Z is -CH 2 - R-i and R 2 are hydrogen or C r C 6 alkyl and X 
and Y are H, C r C 6 alkyl, C r C 6 alkoly or halogen. 

The benzene compound having the formula 



wherein W 1 is a straight- or branched chain alkyl having 1 to 6 carbon atoms; a straight- or branched chain alkenyl 
having 2 to 6 carbon atoms; a straight- or branched chain alkynyl having 2 to 6 carbon atoms; or a straight- or 
branched chain C1-C6 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon atoms, 
wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino, 
oxo and phenyl; 

Y 1 is hydrogen, an alkyl, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 

The benzene compound of claim 2, having the formula 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 atkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon atoms, 
wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino, 
oxo and phenyl; 

Y 1 is hydrogen, an alkyl, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 




(I-a) 



CH 2 OR 



NR'R 2 
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The benzene compound of claim 2 or 3, having the formula 



NR 1 R 2 



W 2 C — Z 1 



CH 2 OR 3 




i 



(I-c) 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon atoms, 
wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1-to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino, 
oxo and phenyl; 

Y 2 is hydrogen, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; and R 3 is hydrogen, an alkyl or an 
acyl, an optically active isomer thereof or a salt thereof. 

The benzene compound of any one of claims 2, 3 or 4, having the formula 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon atoms, 
wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino, 
oxo and phenyl; 
Y 3 is hydrogen or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 

The benzene compound of any one of claims 2, 3, 4 or 5, having the formula 



nr'r 2 




NR 1 R 2 




CH 2 OR 3 
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wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon atoms, 
wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino, 
oxo and phenyl; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 

7. The benzene compound of claim 6, having the formula 

r 

NR 1 R 2 




(I-f) 



CH 2 OR 3 



25 



30 
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wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 

8. The benzene compound of claim 6 or 7, having the formula 



45 




(I-g) 



wherein W 3 is a straight- or branched chain alkyl having 1 to 3 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 halogens; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 



9. The benzene compound of claim 6 or 7, having the formula 
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(I-h) 



wherein W* is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
ling 2 or 3 carbon atoms; a straight- or branched chain a.kyny. having 2 or 3 carbon atomsr or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group cons.st.ng of a halogen, a 

cvcloalkyl and a phenyl which may be substituted by hydroxy; «,♦„_„ 

x" is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy hav.ng 6 to 11 carbon atoms 
wherein the straight-chair, alkyl having 7 to 12 carbon atoms and the straight-cha.n alkoxy hav.ng 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy. am.no. an acylam.no 

z" isTs^ht-chain alkylene having 2 to 4 carbon atoms, an optically active isomer thereof or a salt thereof. 
1 0. The benzene compound of any one of claims 6. 7, 8 or 9. having the formula 




(I-i) 



wherein W3 is a straight- or branched chain alkyl having 1 to 3 carbon atoms; a straight- or branched chair . alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a strait- or 
branched chain C1-C3 alkyl substituted by 1 to 3 halogens; " 
STs ^r s tr?ght-chain alkyl having 7 to 1 2 carbon atoms or a straight-chain alkoxy hav.ng 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-cha.n alkoxy hav.ng 6 to 11 carbon 
SJfS 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy. am.no. an acylam.no 

%°l*tXn-c*™ alkylene having 2 to 4 carbon atoms; an optically active isomer thereof or a salt thereof. 

11. The benzene compound of any one of claims 1 to 10, which is selected from the group consisting of 

2-amino-2-methyl-4-(4-octylphenyl)butanol, 

2-amino-2-methyl-4-(4-octanoylphenyl)butanol. 

2-amino-4-t4-(1-hydroxyoctyl)phenyl3-2-methylbutanol. 

2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 

(+)-2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 

(-)-2-amino-4-<4-heptyloxyphenyl)-2-methylbutanol, 

2-amino-4^4-decylphenyl)-2-methylbutanol, 

2-amino-2-methyl-4<4-nonyloxyphenyl)butanol, 

2-amino-4-(4-dodecylphenyl)-2-methylbutanol, 

2-amino-2-methyl-4-(4-undecyloxyphenyl)butanol, 

2-amino-2-ethyl-4-(4-octylphenyl)butanol, 

2-amino-2-ethyl-4-(4-octanoylphenyl)butanol, 

2-amino-2-ethyl-4-[4-(1-hydroxyoctyl)phenyl]butanol. 

2-amino-4-[4-(1-aminooctyl)phenyl]-2-ethylbutanol, 

2-amino-2-ethyl-4-<4-heptyloxyphenyl)butanol, 

2-amino-2-t2-(4-octylphenyl)ethyl]pentanol, 

2-amino-2-{2-(4-octanoylphenyl)ethyl]pentanol. 
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2-amino-2-[2-[4-(1-hydroxyoctyl)phenyl]ethyl]pentanol, 

2-amino-2-[2-[4-(1-aminooctyl)phenyl]ethyl]pentanol, 

2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

(R)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

(S)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanoi t 

2-amino-4-fluoro-2-[2-(4-heptyloxyphenyl)ethyl]butanol and 

2-amino-2-isopropyl-4-(4-heptyloxyphenyl)butanol, 

an optically active isomer thereof or a salt thereof. 

12. The benzene compound of any one of claims 1 to 10, which is selected from the group consisting of 

2-amino-2-methyl-4-(4-octy!phenyl)butanol, 

2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 

(+)-2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 

(-)-2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 

2-amino-4-(4-decylphenyl)-2-methylbutanol f 

2-amino-2-methyl-4-(4-nonyloxyphenyl)butanol, 

2-amino-4-(4-dodecylphenyl)-2-methylbutanol, 

2-amino-2-methyl-4-(4-undecyloxyphenyl)butanol, 

2-amino-2-ethyl-4-(4-heptyloxyphenyl)butanol, 

2-amino-2-[2-(4-octylphenyl)ethyl]pentanol, 

2-amino-2-[2-(4-octanoylphenyl)ethyl]pentanol, 

2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

(R)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

(S)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

2-amino-4-fluoro-2-[2-(4-heptyloxyphenyl)ethyl]butanol and 

2-amino-2-isopropyl-4-(4-heptyloxyphenyl)butano1, 

an optically active isomer thereof or a salt thereof. 

13. The benzene compound of any one of claims 1 to 10, which is selected from the group consisting of 

2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 
2-amino-2-ethyl-4-(4-heptyloxyphenyl)butanol, 
(R)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol and 
2-amino-2-isopropyl-4-(4-heptyloxyphenyl)butanol, 
an optically active isomer thereof or a salt thereof. 

14. The benzene compound of claim 3 or 4, having the formula 



NR 1 R 2 




(I-j) 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 1 is a straight-chain alkyl having 5 to 1 9 carbon atoms or a straight-chain alkoxy having 4 to 1 8 carbon atoms, 
wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino, 
oxo and phenyl; 



\ 
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Y 4 is hydroxy or an alkoxy; 

Z 1 is a straight-chain alkyiene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 

15. The benzene compound of claim 14, having the formula 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; 

Y 4 is hydroxy or an alkoxy; 

Z 1 is a straight-chain alkyiene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 

16. The benzene compound of claim 1 4 or 15, having the formula 



wherein W 3 is a straight- or branched chain alkyl having 1 to 3 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyl having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 halogens; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; 

Y 4 is hydroxy or an alkoxy; 

Z 1 is a straight-chain alkyiene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 

17. Tbe benzene compound of claim 14 or 15, having the formula 



NR 1 R 2 




NR 1 R 2 




(I-l) 
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(I-m) 



wherein W 2 is a straight- or branched chain alkyl having 1 to 4 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyi having 2 or 3 carbon atoms; or a straight- or 
branched chain C1-C3 alkyl substituted by 1 to 3 substituents selected from the group consisting of a halogen, a 
cycloalkyl and a phenyl which may be substituted by hydroxy; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo ; 

Y 4 is hydroxy or an alkoxy; and 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms, an optically active isomer thereof or a salt thereof. 
18. The benzene compound of any one of claims 14, 15, 16 or 17, having the formula 



NH 2 




(I-n) 



wherein W 3 is a straight- or branched chain alkyl having 1 to 3 carbon atoms; a straight- or branched chain alkenyl 
having 2 or 3 carbon atoms; a straight- or branched chain alkynyi having 2 or 3 carbon atoms; or a straight- or 
branched chain C1 -C3 alkyl substituted by 1 to 3 halogens; 

X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon atoms, 
wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 carbon 
atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an acylamino 
and oxo; 

Y 4 is hydroxy or an alkoxy; and 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms, an optically active isomer thereof or a salt thereof. 

19. The benzene compound of any one of claims 14 to 18, which is selected from the group consisting of 

2-amino-4-(4-heptyloxy-3-methoxyphenyl)-2-methylbutanol, 
2-amino-4-(4-heptyloxy-3-hydroxyphenyl)-2-methylbutanol, 
2-amino-2-ethyl-4-(4-heptyloxy-3-hydroxyphenyl)butanol and 
2-amino-2-[2-(4-heptyloxy-3-hydroxyphenyl)ethyl]pentanol, 
an optically active isomer thereof or a salt thereof. 

20. The benzene compound of any one of claims 14 to 18, which is 

2-amino-4-(4-heptyloxy-3-methoxyphenyl)-2-methylbutanol, 
an optically active isomer thereof or a salt thereof. 

21. The benzene compound of claim 1 , having the formula 
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NR*R 2 x i 



R 4 0(CH2) n — C— Z 1 -H^^ ^ (I-o) 



(CH^OR 3 



wherein X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 
atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino, oxo and phenyl; 
is y 1 is hydrogen, an alkyl, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 
m is 1 , 2 or 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 
R 3 is hydrogen, an alkyl or an acyl; and 
20 R4 j s hydrogen, an alkyl or an acyl, 

an optically active isomer thereof or a salt thereof. 

22. The benzene compound of claim 21 , having the formula 

25 

NR^ 2 



R 4 0(CH2) n — C— Z 1 — <v /V-X 1 ( I-p ) 




I 

(CH^OR 



3 



35 wherein X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 

atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino, oxo and phenyl; 
Y 1 is hydrogen, an alkyl, hydroxy or an alkoxy; 

<o Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

m is 1 , 2 or 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 
R 3 is hydrogen, an alkyl or an acyl; and 

R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 



23. The benzene compound of claim 21 or 22, having the formula 



NR 1 R 2 

R 4 0(CH2) n ~C-Z 1 H >— X 1 ( I-q ) 



I 

(CH2) m OR 




3 



wherein X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 
atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 
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10 



15 



30 



35 



carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 

acylamino, oxo and phenyl; 

Y 2 is hydrogen, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; m is 1 , 2 or 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; R 3 is hydrogen, an alkyl or an acyl; and 
R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 

24. The benzene compound of any one of claims 21 , 22 or 23, having the formula 




R 4 0(CH2) n — C— Z 1 — ^ X 1 (I-r) 

(CH2> m OR 3 



wherein X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 
20 atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 

carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino, oxo and phenyl; 
Y 3 is hydrogen or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 
25 m is 1 , 2 or 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen , an alkyl or an acyl; R 3 is hydrogen, an alkyl or an acyl; and 
R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 



25. The benzene compound of any one of claims 21 , 22, 23 or 24, having the formula 

nr'r 2 

R 4 0(CH2) n C— Z 1 (v /}— X 1 ( I-S ) 




^0 wherein X 1 is a straight-chain alkyl having 5 to 1 9 carbon atoms or a straight-chain alkoxy having 4 to 1 8 carbon 

atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino, oxo and phenyl; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 
45 m is 1 , 2 or 3; 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 
R 3 is hydrogen, an alkyl or an acyl; and 

R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 
so 26. The benzene compound of claim 25, having the formula 



55 
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nr'r 2 

R^CH^— C— Z'--^~^--X 2 (I-t) 

(CH2) m OR 3 

wherein X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon 
atoms, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acytoxy, amino, an 
acylamino and oxo; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 
m is 1, 2 or 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 
R 3 is hydrogen, an alkyl or an acyl; and 

R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 
27. The benzene compound of claim 25 or 26, having the formula 

NH 2 _ 
H0(CH2) n — C— Z'-^y—X 2 (I-u) 

(CH2) m OH 



wherein X 2 is a straight-chain alkyl having 7 to 1 2 carbon atoms or a straight-chain alkoxy having 6 to 1 1 carbon 
atoms, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino and oxo; 

Z 1 is a straight-chain alkytene having 2 to 4 carbon atoms; 

m is 1 , 2 or 3; and n is 2 or 3, 

an optically active isomer thereof or a salt thereof. 

28. The benzene compound of any one of claims 21 to 27, which is selected from the group consisting of 



2-amino-2-[3-(4-heptylphenyl)propyl]butane-1 , 4-diol, 
2-amino-2-[3-(4-nonylphenyl)propyl]butane-1 , 4-diol, 
2-amino-2-{3-(4-undecylphenyl)propyl]butane-1 , 4-diol, 
2-amino-2-[2-(4-octylphenyl)ethyl]butane-1 , 4-diol, 
2-amino-2-[2-(4-decylphenyl)ethyl]butane-1 , 4-diol, 
2-amino-2-[2-(4-dodecylphenyl)ethyl]butane-1 , 4-diol, 
2-amino-2-[2-(4-heptyloxyphenyl)ethyl]butane-1 , 4-diol, 

2- amino-2-[2-(4-octylphenyl)ethyl]pentane-1 , 5-diol, 

3- amino-3-[2-(4-octylpheny1)ethyl]pentane-1 , 5-diol and 
3-amino-3-[2-(4-octylphenyl)ethyl]hexane-1 , 6-diol, 

an optically active isomer thereof or a salt thereof. 

29. The benzene compound of any one of claims 21 to 27, which is selected from the group consisting of 

2-amino-2-[3-(4-heptylphenyl)propyl]butane-1 , 4-diol, 
2-amino-2-[3-(4-nonylphenyl)propyl]butane-i , 4-diol, 
2-amino-2-[3-(4-undecylphenyl)propyl]butane-1 , 4-diol, 
2-amino-2-{2-(4-octylphenyl)ethyl]butane-1 , 4-diol, 
2-amino-2-[2-(4-decylpheny1)ethyl]butane-1 , 4-diol, 
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2-amino-2-{2-(4-dodecylphenyl)ethyl]butane-1 ( 4-diol, 
2-amino-2-[2-(4-heptyloxyphenyl)ethyl]butane-1 , 4-diol, 

2- amino-2-[2-(4-octylphenyl)ethyl]pentane-1 , 5-diol and 

3- amino-3-[2-(4-octylphenyl)ethyl]hexane-1 , 6-diol, 
s an optically active isomer thereof or a salt thereof. 

30. The benzene compound of any one of claims 21 to 27, which is 

2-amino-2-[3-(4-nonylphenyl)propyl]butane-1 , 4-diol, 
10 an optically active isomer thereof or a salt thereof. 

31. The benzene compound of claim 1 , having the formula 



15 NR 1 R 2 x i 



20 



35 



40 



I 



CH 2 OR 3 



wherein X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 

atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 

carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
25 acylamino, oxo and phenyl; 

Y 1 is hydrogen, an alkyl, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, 
30 an optically active isomer thereof or a salt thereof. 

32. The benzene compound of claim 31, having the formula 



NR*R 2 




(I-w) 



wherein X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon 
atoms, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
45 acylamino and oxo; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

and R 3 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or a salt thereof. 

so 33. The benzene compound of claim 31 or 32, having the formula 
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(I-x) 



10 



15 



wherein X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon 
atoms, wherein the straight-chain alkyl having 7 to 1 2 carbon atoms and the straight-chain alkoxy having 6 to 1 1 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino and oxo; and Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms, an optically active isomer 
thereof or a salt thereof. 

34. The benzene compound of any one of claims 31 to 33, which is selected from the group consisting of 



20 



2-amino-4-(4-octylphenyl)butanol, 

2-amino-4-(4-heptyloxyphenyl)butanol and 

2-amino-5-(4-hexyloxyphenyl)pentanol f 

an optically active isomer thereof or a salt thereof. 



35. The benzene compound of claim 1 t having the formula 



25 



30 



NR 1 R 2 




(i-y) 



CH 2 OR 



35 



40 



wherein X 1 is a straight-chain alkyl having 5 to 19 carbon atoms or a straight-chain alkoxy having 4 to 18 carbon 

atoms, wherein the straight-chain alkyl having 5 to 19 carbon atoms and the straight-chain alkoxy having 4 to 18 

carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 

acylamino, oxo and phenyl; 

Y 1 is hydrogen, an alkyl, hydroxy or an alkoxy; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

R 3 is hydrogen, an alkyl or an acyl; and 

R 5 is hydrogen or hydroxy, an optically active isomer thereof or a salt thereof. 



45 



36. The benzene compound of claim 35, having the formula 



50 




CH 2 OR* 



55 



wherein X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon 
atoms, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
acylamino and oxo; 
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Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

R 3 is hydrogen, an alkyl or an acyl; and 

R 5 is hydrogen or hydroxy, an optically active isomer thereof or a salt thereof. 

5 

37. The benzene compound of claim 35 or 36, having the formula 



NH 2 



10 




( I-aa ) 



CH 2 OH 

15 

wherein X 2 is a straight-chain alkyl having 7 to 12 carbon atoms or a straight-chain alkoxy having 6 to 11 carbon 
atoms, wherein the straight-chain alkyl having 7 to 12 carbon atoms and the straight-chain alkoxy having 6 to 11 
carbon atoms may have 1 to 3 substituents selected from the group consisting of hydroxy, an acyloxy, amino, an 
20 acylamino and oxo; 

Z 1 is a straight-chain alkylene having 2 to 4 carbon atoms; and 

R 5 is hydrogen or hydroxy, an optically active isomer thereof or a salt thereof. 

38. The benzene compound of claim 6, which is 2-amino-2-ethyl-4-(4-(4-phenylbutyloxy)phenyl)butanol, an optically 
25 active isomer thereof, a salt thereof or a hydrate thereof. 

39. The benzene compound of claim 51, which is (-)-2-amino-2-ethyl-4-(4-(4-phenylbutyloxy)phenyl)butanol hydro- 
chloride. 

30 40. A pharmaceutical composition comprising any one of the compounds claimed in claims 1 to 39. 

41 . Use of the benzene compound, an optically active isomer thereof or a salt thereof of any one of claims 1 to 39, for 
preparing a medicament for immunosuppression. 

35 42. The use according to claim 41, wherein immunosuppression is suppression of rejection. 

43. The use according to claim 41 , wherein immunosuppression is the prevention or treatment of autoimmune diseas- 
es. 

40 44. The use according to claim 41 , wherein the autoimmune disease is rheumatism, graft-versus-host diseases, pso- 
riasis, atopic dermatitis, bronchial asthma, pollinosis, Behcet's disease, uvea disease, systemic lupus erythema- 
tosus or multiple sclerosis. 

45. Use of the benzene compound, an optically active isomer thereof or a salt thereof of any one of claims 1 to 39, for 
45 preparing a medicament for the prevention or treatment of allergy diseases. 

46. Use of a benzene compound of the formula 



NR 1 R 2 x 

-?- z -<X (i) 

(CH 2 ) m OR 3 

wherein W is hydrogen; a straight- or branched chain alkyl having 1 to 6 carbon atoms; a straight- or branched 
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chain alkenyl having 2 to 6 carbon atoms; a straight- or branched chain alkynyl having 2 to 6 carbon atoms; a 
phenyl which may be substituted by hydroxy; R 4 0(CH 2 ) n ; or a straight- or branched chain C1-C6 alkyl substituted 
by 1 to 3 substituents selected from the group consisting of a halogen, a cycloalkyl and a phenyl which may be 
substituted by hydroxy; 

X is hydrogen, a straight-chain alkyl having carbon atoms in the number of p or a straight-chain alkoxy having 
carbon atoms in the number of (p-1 ), wherein the straight-chain alkyl having carbon atoms in the number of p and 
the straight-chain alkoxy having carbon atoms in the number of (p-1) may have 1 to 3 substituents selected from 
the group consisting of an alkyl, hydroxy, an alkoxy, an acyloxy, amino, an alkylamino, an acylamino, oxo, a 
haloalkyl, a halogen and a phenyl which may have a substituent and wherein the phenyl which may have a sub- 
stituent, may have 1 to 3 substituents selected from the group consisting of an alkyl, hydroxy, an alkoxy, an acyl, 
an acyloxy, amino, an alkylamino, an acylamino, a haloalkyl and a halogen; 

Y is hydrogen, an alkyl, hydroxy, an alkoxy, an acyl, an acyloxy, amino, an alkylamino, an acylamino, a haloalkyl 
or a halogen; 

Z is a single bond or a straight-chain alkylene having carbon atoms in the number of q; 

p and q are the same or different and each is an integer of 1 to 20, with the proviso of tep+q^23; 

m is 1 , 2 or 3; n is 2 or 3; 

R 1 and R 2 are the same or different and each is hydrogen, an alkyl or an acyl; 

R 3 is hydrogen, an alkyl or an acyl; and R 4 is hydrogen, an alkyl or an acyl, an optically active isomer thereof or 
a salt thereof, for preparing a medicament for immunosuppression. 



Patentanspruche 

1. Benzolverbindung der Formel 



worin W ein Wasserstoffatom, ein gerad- Oder verzweigtkettiger Alkylrest mit 1 bis 6 Kohlenstoffatomen, ein gerad- 
oder verzweigtkettiger Alkenylrest mit 2 bis 6 Kohlenstoffatomen, ein gerad- Oder verzweigtkettiger Alkinylrest mit 
2 bis 6 Kohlenstoffatomen, ein Phenylrest, der mit einer Hydroxygruppe substituiert sein kann, ein Rest der Formel 
R 4 0(CH 2 ) n Oder ein gerad- Oder verzweigtkettiger C1 -C6-Alkylrest ist, welcher mit 1 bis 3 Substituenten substituiert 
ist, ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einem Cycloalkyl- und einem Phenylrest, 
welcher mit einer Hydroxygruppe substituiert ist; 

X ein geradkettiger Alkylrest mit Kohlenstoffatomen in der Anzahl von p Oder ein geradkettiger Alkoxyrest mit 
Kohlenstoffatomen in der Anzahl von (p-1 ) ist, wobei der geradkettige Alkylrest mit Kohlenstoffatomen in der Anzahl 
von p und der geradkettige Alkoxyrest mit Kohlenstoffatomen in der Anzahl von (p-1) 1 bis 3 Substituenten haben 
konnen ausgewahlt aus der Gruppe bestehend aus einem Alkylrest, einer Hydroxygruppe, einem Alkoxy-, Acylo- 
xyrest, einer Aminogruppe, einem Alkylamino-, Acylaminorest, einer Einer Oxogruppegruppe, einem Haloalkylrest, 
einem Halogenatom und einem Phenylrest, welcher einen Substituenten haben kann, und wobei der Phenylrest, 
der einen Substituenten haben kann, 1 bis 3 Substituenten haben kann, ausgewahlt aus der Gruppe bestehend 
aus einem Alkylrest, einer Hydroxygruppe, einem Alkoxy-, Acyl-, Acyloxyrest, einer Aminogruppe, einem Alkylami- 
no-, Acylamino-, Haloalkylrest und einem Halogenatom; 

Y ein Wasserstoffatom, ein Alkylrest, eine Hydroxygruppe, ein Alkoxy-, Acyl-, Acyloxyrest, eine Aminogruppe, ein 

Alkylamino-, Acylamino-, Haloalkylrest Oder ein Halogenatom ist; 

Z ein geradkettiger Alkylenrest mit Kohlenstoffatomen in der Anzahl von q ist; 

p und q gleich Oder verschieden sind und jedes eine ganze Zahl von 1 bis 20 ist, mit der MafBgabe, daft 6<p+q<23; 
m 1 , 2 Oder 3 ist; n 2 oder 3 ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist; 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist und 
R 4 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 




(CH2) m OR' 



(I) 
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ein optisch aktives Isomer davon Oder ein Salz davon, mit der MaBgabe, daG R 3 kein C-j-Ce-Alkylrest ist wenn W 
ein Wasserstoffatom ist, 2 -CH 2 -ist, R 1 und R 2 ein Wasserstoffatom oder C r C 6 - Alkyl rest und X und Y ein Was- 
serstoffatom, C^Cg-Alkyl-, C^Ce-Alkoxyrest Oder ein Halogenatom sind. 

Benzolverbindung der Formel 




worin W 1 ein gerad- Oder verzweigtkettiger Alkylrest mit 1 bis 6 Kohlenstoffatomen, ein gerad- Oder verzweigtket- 
tiger Alkenylrest mit 2 bis 6 Kohlenstoffatomen, ein gerad- Oder verzweigtkettiger Alkinylrest mit 2 bis 6 Kohlen- 
stoffatomen oder ein gerad- oder verzweigtkettiger C.|-C 6 -Alkylrest ist, substituiert mit 1 bis 3 Substituenten aus- 
gewahlt aus der Gruppe bestehend aus einem Halogenatom, einem Cycloalkyl- und einem Phenylrest, welcher 
mit einer Hydroxygruppe substituiert sein kann; 

X 1 ein geradkettiger Alkylrest mit 5 bis 19 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 4 bis 18 Koh- 
lenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 1 9 Kohlenstoffatomen und der geradkettige Alkoxyrest 
mit 4 bis 1 8 Kohlenstoffatomen 1 bis 3 Substituenten ausgewahlt aus der Gruppe bestehend aus einer Hydroxy- 
gruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und einem Phenylrest, 
haben konnen; 

Y 1 ein Wasserstoffatom, ein Alkylrest, eine Hydroxygruppe oder ein Alkoxyrest ist; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, und R 3 ein 

Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 

ein optisch aktives Isomer davon oder ein Salz davon. 

Benzolverbindung nach Anspruch 2 mit der Formel 




worin W 2 ein gerad- oder verzweigtkettiger Alkylrest mit 1 bis 4 Kohlenstoffatomen, ein gerad- oder verzweigtket- 
tiger Alkenylrest mit 2 oder 3 Kohlenstoffatomen, ein gerad- oder verzweigtkettiger Alkinylrest mit 2 Oder 3 Koh- 
lenstoffatomen oder ein gerad- oder verzweigtkettiger C1 -C3-Alkylrest ist, substituiert mit 1 bis 3 Substituenten, 
ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einem Cycloalkyl- und einem Phenylrest, welcher 
mit einer Hydroxygruppe substituiert sein kann; 

X 1 ein geradkettiger Alkylrest mit 5 bis 19 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 4 bis 18 Koh- 
lenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 1 9 Kohlenstoffatomen und der geradkettige Alkoxyrest 
mit 4 bis 18 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 
einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und einem 
Phenylrest; 

Y 1 ein Wasserstoffatom, ein Alkylrest, eine Hydroxygruppe oder ein Alkoxyrest ist; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist; und 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist. 
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ein optisch aktives Isomer davon oder ein Saiz davon. 
Benzolverbindung nach Anspruch 2 Oder 3 mit der Formel 



NR 1 R 2 




worin W 2 ein gerad- oder verzweigtkettiger Alkylrest mit 1 bis 4 Kohlenstoffatomen, ein gerad- Oder verzweigtket- 
tiger Alkenylrest mit 2 oder 3 Kohlenstoffatomen, ein gerad- oder verzweigtkettiger Alkinylrest mit 2 oder 3 Koh- 
lenstoffatomen oder ein gerad- oder verzweigtkettiger C 1 -C 3 -Alkylrest ist, substituiert mit 1 bis 3 Substituenten, 
ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einem Cycloalkyl- und einem Phenylrest, welcher 
mit einer Hydroxygruppe substituiert sein kann; 

X 1 ein geradkettiger Alkylrest mit 5 bis 19 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 4 bis 18 Koh- 
lenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 1 9 Kohlenstoffatomen und der geradkettige Alkoxyrest 
mit 4 bis 18 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 
einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und einem 
Phenylrest; 

Y 2 ein Wasserstoffatom, eine Hydroxygruppe oder ein Alkoxyrest ist; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist; und 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder Salz davon. 

Benzolverbindung nach einem der Anspruche 2, 3 Oder 4 mit der Formel 



NR 1 R 2 




worin W 2 ein gerad- oder verzweigtkettiger Alkylrest mit 1 bis 4 Kohlenstoffatomen, ein gerad- Oder verzweigtket- 
tiger Alkenylrest mit 2 oder 3 Kohlenstoffatomen, ein gerad- oder verzweigtkettiger Alkinylrest mit 2 oder 3 Koh- 
lenstoffatomen oder ein gerad- oder verzweigtkettiger C 1 -C 3 -A!kylrest ist, substituiert mit 1 bis 3 Substituenten, 
ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einem Cycloalkyl- und einem Phenylrest, welcher 
mit einer Hydroxygruppe substituiert sein kann; 

X 1 ein geradkettiger Alkylrest mit 5 bis 19 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 4 bis 18 Koh- 
lenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 1 9 Kohlenstoffatomen und der geradkettige Alkoxyrest 
mit 4 bis 1 8 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 
einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und einem 
Phenylrest; 

Y 3 ein Wasserstoffatom oder ein Alkoxyrest ist; 

Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist; und 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder Salz davon. 
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Benzolverbindung nach einem der Anspruche 2, 3, 4 Oder 5 mit der Formel 



NFfR 2 

W 2 — C — z 1 - 

CH 2 OR 3 




1 



(l-e) 



worin W 2 ein gerad- Oder verzweigtkettiger Alkylrest mit 1 bis 4 Kohlenstoffatomen, ein gerad- Oder verzweigtket- 
tiger Alkenylrest mit 2 Oder 3 Kohlenstoffatomen, ein gerad- oder verzweigtkettiger Alkinylrest mit 2 Oder 3 Koh- 
lenstoffatomen Oder ein gerad- Oder verzweigtkettiger C 1 -C 3 -Alkylrest ist, substituiert mit 1 bis 3 Substituenten, 
ausgewahlt ausder Gruppe bestehend aus einem Halogenatom, einem Cycloalkyl- und einem Phenylrest, welcher 
mit einer Hydroxygruppe substituiert sein kann; 

X 1 ein geradkettiger Alkylrest mit 5 bis 19 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 4 bis 18 Koh- 
lenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 1 9 Kohlenstoffatomen und der geradkettige Alkoxyrest 
mit 4 bis 18 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 
einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und einem 
Phenylrest; 

Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist; und 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder Salz davon. 

Benzolverbindung nach Anspruch 6 mit der Formel 



worin W 2 ein gerad- oder verzweigtkettiger Alkylrest mit 1 bis 4 Kohlenstoffatomen, ein gerad- oder verzweigtket- 
tiger Alkenylrest mit 2 oder 3 Kohlenstoffatomen, ein gerad- oder verzweigtkettiger Alkinylrest mit 2 oder 3 Koh- 
lenstoffatomen oder ein gerad- oder verzweigtkettiger C r C 3 - Alkylrest ist, substituiert mit 1 bis 3 Substituenten, 
ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einem Cycloalkyl- und einem Phenylrest, welcher 
mit einer Hydroxygruppe substituiert sein kann; 

X 2 ein geradkettiger Alkylrest mit 7 bis 12 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 6 bis 11 Koh- 
lenstoffatomen ist, wobei der geradkettige Alkylrest mit 7 bis 1 2 Kohlenstoffatomen und der geradkettige Alkoxyrest 
mit 6 bis 11 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 
einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist; und 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder Salz davon. 

Benzolverbindung nach Anspruch 6 oder 7 mit der Formel 



NR 1 R 2 




2 
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NF^R 2 




(i-g) 



io wobei W 2 ein gerad- Oder verzweigtkettiger Alkylrest mit 1 bis 3 Kohlenstoffatomen, ein gerad- Oder verzweigtket- 

tiger Alkenylrest mit 2 Oder 3 Kohlenstoffatomen, ein gerad- Oder verzweigtkettiger Alkinylrest mit 2 Oder 3 Koh- 
lenstoffatomen Oder ein gerad- oder verzweigtkettiger C r C 3 -Alkylrest substituiert mit 1 bis 3 Halogenatomen ist; 
X 2 ein geradkettiger Alkylrest mit 7 bis 12 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 6 bis 11 Koh- 
lenstoffatomen ist, wobei der geradkettige Alkylrest mit 7 bis 1 2 Kohlenstoffatomen und der geradkettige Alkoxyrest 

is mit 6 bis 11 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 

einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist; und 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
20 ein optisch aktives Isomer oder Salz davon. 

9. Benzolverbindung nach Anspruch 6 Oder 7 mit der Formel 

25 




30 CH 2 OH 



d-h) 



wobei W 2 ein gerad- oder verzweigtkettiger Alkylrest mit 1 bis 4 Kohlenstoffatomen, ein gerad- oder verzweigtket- 
tiger Alkenylrest mit 2 oder 3 Kohlenstoffatomen, ein gerad- oder verzweigtkettiger Alkinylrest mit 2 oder 3 Koh- 
35 lenstoffatomen oder ein gerad- oder verzweigtkettiger C 1 -C 3 -Alkylrest ist, substituiert mit 1 bis 3 Substituenten, 

ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einem Cycloalkyl- und einem Phenylrest, welcher 
mit einer Hydroxygruppe substituiert sein kann; 

X 2 ein geradkettiger Alkylrest mit 7 bis 12 Kohlenstoffatomen Oder ein geradkettiger Alkoxyrest mit 6 bis 11 Koh- 
lenstoffatomen ist, wobei der geradkettige Alkylrest mit 7 bis 1 2 Kohlenstoffatomen und der geradkettige Alkoxyrest 
40 mit 6 bis 11 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 

einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; und 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist, 
ein optisch aktives Isomer oder Salz davon. 

45 10. Benzolverbindung nach einem der Anspruche 6, 7, 8 Oder 9 mit der Formel 




so 

r *• '% // ^ 

(i-o 

55 worin W 3 ein gerad- oder verzweigtkettiger Alkylrest mit 1 bis 3 Kohlenstoffatomen, ein gerad- oder verzweigtket- 

tiger Alkenylrest mit 2 oder 3 Kohlenstoffatomen, ein gerad- oder verzweigtkettiger Alkinylrest mit 2 oder 3 Koh- 
lenstoffatomen oder ein gerad- oder verzweigtkettiger C-j^-Alkylrest substituiert mit 1 bis 3 Halogenatomen ist; 
X 2 ein geradkettiger Alkylrest mit 7 bis 1 2 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 6 bis 1 1 Koh- 
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lenstoffatomen ist, wobei der geradkettige Alkylrest mit 7 bis 1 2 Kohlenstoffatomen und der geradkettige Alkoxyrest 
mit 6 bis 11 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 
einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; und 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist, 
ein optisch aktives Isomer Oder Salz davon. 

> 

. Benzolverbindung nach einem der Anspruche 1 bis 10, ausgewahlt aus der Gruppe bestehend aus 
2-Amino-2-methyl-4-(4-octylphenyl)butanol, 
2-Amino-2-methyl-4-(4-octanoylphenyl)butanol, 
2-Amino-4-[4-(1-hydroxyoctyl)phenyl]-2-methylbutanol, 
2-Amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 
(+)-2-Amlno-4-(4-heptyloxyphenyl)-2-methylbutanol l 
(-)-2-Amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 
2-Amino-4-(4-decylphenyl)-2-methylbutanol, 
2-Amino-2-methyl-4-(4-nonyloxyphenyl)butanol, 
2-Amino-4-(4-dodecylphenyl)-2-methylbutanol, 
2-Amino-2-methyl-4-(4-undecyloxyphenyl)butanol, 
2-Amino-2-ethyl-4-(4-octylphenyl)butanol, 
2-Amino-2-ethyl-4-(4-octanoylphenyl)butanol, 
2-Amino-2-ethyl-4-[4-(1-hydroxyoctyl)phenyl]butanol, 
2-Amino-4-[4-(1-aminooctyl)phenyl]-2-ethylbutanol, 
2-Amino-2-ethyl-4-(4-heptyloxyphenyl)butanol, 
2-Amino-2-[2-(4-octylphenyl)ethyl]pentanol, 
2-Amino-2-[2-(4-octanoylphenyl)ethyl]pentanol f 
2-Amlno-2-[2-[4-(1-hydroxyoctyl)pheny]ethyl]pentanol, 
2-Amino-2-[2-[4-(1-aminooctyl)phenyl]ethyl]pentanol, 
2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 
(R)-2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 
(S)-2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 
2-Amino-4-fluor-2-[2-(4-heptyloxyphenyl)ethyl]butanol und 
2-Amino-2-isopropyl-4-(4-heptyloxyphenyl)butanol, 
ein optisch aktives Isomer Oder ein Salz davon. 
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12. Benzolverbindung nach einem der Anspruche 1 bis 10 ausgewahlt aus der Gruppe bestehend aus 

2-Amino-2-methyl-4-(4-octylphenyl)butanol t 

2-Amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 

(+)-2-Amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 

(-)-2-Amino-4-(4-heptyloxyphenyl)-2-methy1butanol, 

2-Amino-2-methyl-4-(4-nonyloxyphenyl)butanol t 

2-Amino-4-(4-dodecylphenyl)-2-methylbutanol. 

2-Amino-2-methyl-4-(4-undecyloxyphenyl)butanol, 

2-Amino-2-ethyl-4-(4-heptyloxyphenyl)butanol, 

2-Amino-2-[2-(4-octylphenyl)ethyl]pentanol, 

2-Amino-2-[2-(4-octanoylphenyl)ethyl]pentanol, 

2-Amino-2-[2-[4-(1 -hydroxyoctyl)phenyl]ethyl]pentanol, 

2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol f 

(R)-2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

(S)-2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

2-Amino-4-fluor-2-[2-(4-heptyloxyphenyl)ethyl]butanol und 

2-Amino-2-isopropyl-4-(4-heptyloxyphenyl)butanol, 

ein optisch aktives Isomer oder ein Salz davon. 

13. Benzolverbindung nach einem der Anspruche 1 bis 10 ausgewahlt aus der Gruppe bestehend aus 

2-Amino-4-(4-heptyloxyphenyl)-2-methylbutanol t 
2-Amino-2-ethyl-4-(4-heptyloxyphenyl)butanol t 
(R)-2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol und 
2-Amino-2-isopropyl-4-(4-heptyloxyphenyl)butanol, 
ein optisch aktives Isomer oder ein Salz davon. 

14. Benzolverbindung nach Anspruch 3 oder 4 mit der Formel 
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NR 1 R 2 



W 



2 



CH 2 OR 3 



C 



Z 




X 



(l-j) 



worin W 3 ein gerad- Oder verzweigtkettiger Alkylrest mit 1 bis 4 Kohlenstoffatomen, ein gerad- oder verzweigtket- 
tiger Alkenylrest mit 2 oder 3 Kohlenstoffatomen, ein gerad- Oder verzweigtkettiger Alkinylrest mit 2 Oder 3 Koh- 
lenstoffatomen oder ein gerad- oder verzweigtkettiger C^Ca-Alkylrest ist, substituiert mit 1 bis 3 Substituenten, 
ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einem Cycloalkyl- und einem Phenylrest, der mit 
einer Hydroxygruppe substituiert sein kann; 

X 1 ein geradkettiger Alkylrest mit 5 bis 1 9 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 4 bis 1 8 Koh- 
lenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 1 9 Kohlenstoffatomen und der geradkettige Alkoxyrest 
mit 4 bis 18 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 
einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und einem 
Phenylrest; 

Y 4 eine Hydroxygruppe oder ein Alkoxyrest ist; 

Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist, 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- Oder Acylrest ist; und 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder Salz davon. 

15. Benzolverbindung nach Anspruch 14 mit der Formel 



worin W 2 ein gerad- oder verzweigtkettiger Alkylrest mit 1 bis 4 Kohlenstoffatomen, ein gerad- oder verzweigtket- 
tiger Alkenylrest mit 2 oder 3 Kohlenstoffatomen, ein gerad- oder verzweigtkettiger Alkinylrest mit 2 oder 3 Koh- 
lenstoffatomen oder ein gerad- oder verzweigtkettiger C^Ca-Alkyirest ist, substituiert mit 1 bis 3 Substituenten, 
ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einem Cycloalkyl- und einem Phenylrest, der mit 
einer Hydroxygruppe substituiert sein kann; 

X 2 ein geradkettiger Alkylrest mit 7 bis 12 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 6 bis 11 Koh- 
lenstoffatomen ist, wobei der geradkettige Alkylrest mit 7 bis 1 2 Kohlenstoffatomen und der geradkettige Alkoxyrest 
mit 6 bis 11 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 
einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; 
Y 4 eine Hydroxygruppe Oder ein Alkoxyrest ist; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist, 

Ri und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder Acylrest ist; und 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder Salz davon 

16. Benzolverbindung nach Anspruch 14 oder 15 mit der Formel 



NR 1 R 2 




(l-k) 
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NR 1 R 2 




worin W 3 ein gerad- oder verzweigtkettiger Alkylrest mit 1 bis 3 Kohlenstoffatomen, ein gerad- oder verzweigtket- 
tiger Alkenylrest mit 2 oder 3 Kohlenstoffatomen, ein gerad- oder verzweigtkettiger Alkinylrest mit 2 oder 3 Koh- 
lenstoffatomen oder ein gerad- Oder verzweigtkettiger CVC3- Alkylrest substituiert mit 1 bis 3 Halogenatomen ist; 
X 2 ein geradkettiger Alkylrest mit 7 bis 12 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 6 bis 11 Koh- 
lenstoffatomen ist, wobei der gerad kettige Alkylrest mit 7 bis 1 2 Kohlenstoffatomen und der gerad kettige Alkoxyrest 
mit 6 bis 11 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 
einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; 
Y 4 eine Hydroxygruppe oder ein Alkoxyrest ist; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist, 

R 1 und R 2 gleich oder verse hied en sind und jeder ein Wasserstoffatom, ein Alkyl- oder Acylrest ist; und 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder Salz davon. 

17. Benzolverbindung nach Anspruch 14 oder 15 mit der Formel 



NH 2 




(l-m) 



worin W 2 ein gerad- oder verzweigtkettiger Alkylrest mit 1 bis 4 Kohlenstoffatomen, ein gerad- oder verzweigtket- 
tiger Alkenylrest mit 2 oder 3 Kohlenstoffatomen, ein gerad- oder verzweigtkettiger Alkinylrest mit 2 oder 3 Koh- 
lenstoffatomen oder ein gerad- Oder verzweigtkettiger C 1 -C 3 -Alkylrest ist, substituiert mit 1 bis 3 Substituenten, 
ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einem Cycloalkyl- und einem Phenylrest, der mit 
einer Hydroxygruppe substituiert sein kann; 

X 2 ein geradkettiger Alkylrest mit 7 bis 12 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 6 bis 11 Koh- 
lenstoffatomen ist, wobei der gerad kettige Alkylrest mit 7 bis 1 2 Kohlenstoffatomen und der gerad kettige Alkoxyrest 
mit 6 bis 11 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 
einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; 
Y 4 eine Hydroxygruppe oder ein Alkoxyrest ist; und 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist, 
ein optisch aktives Isomer oder ein Salz davon. 

18. Benzolverbindung nach einem der Anspruche 14, 15, 16 Oder 17 mit der Formel 




147 



EP 0 778 263 B1 



10 



worin W 3 ein gerad- oder verzweigtkettiger Alky I rest mit 1 bis 3 Kohlenstoffatomen, ein gerad- oder verzweigtket- 
tiger Alkenylrest mit 2 Oder 3 Kohlenstoffatomen, ein gerad- oder verzweigtkettiger Alkinylrest mit 2 oder 3 Koh- 
lenstoffatomen oder ein gerad- oder verzweigtkettiger C^Cs-Alkylrest substituiert mit 1 bis 3 Halogenatomen ist; 
X 2 ein geradkettiger Alkylrest mit 7 bis 12 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 6 bis 11 Koh- 
lenstoffatomen ist, wobei der geradkettige Alkylrest mit 7 bis 1 2 Kohlenstoffatomen und der geradkettige Alkoxyrest 
mit 6 bis 11 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus 
einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; 
Y 4 eine Hydroxygruppe oder ein Alkoxyrest ist; und 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist, 
ein optisch aktives Isomer oder Salz davon. 



19. Benzolverbindung nach einem der Anspruche 14 bis 18, ausgewahlt aus der Gruppe bestehend aus 



15 



2-Amino-4-(4-heptyloxy-3-methoxyphenyI)-2-methylbutanol, 
2-Amino-4-(4-heptyloxy-3-hydroxyphenyl)-2-methylbutanol, 
2-Amino-2-ethyl-4-(4-heptyloxy-3-hydroxyphenyl)butanol und 
2-Amino-2-[2-(4-heptyloxy-3-hydroxyphenyl)ethyl]pentanol, 
ein optisch aktives Isomer oder ein Salz davon. 



20 20. Benzolverbindung nach einem der Anspruche 14 bis 18, die 

2-Amino-4-(4-heptyloxy-3-methoxyphenyl)-2-methylbutanol ist, 
ein optisch aktives Isomer oder ein Salz davon. 

25 21 . Benzolverbindung nach Anspruch 1 mit der Formel 



30 



35 



H Q{CHa) n 



NR 1 R 2 




(l-o) 



worin X 1 ein geradkettiger Alkylrest mit 5 bis 19 Kohlenstoffatomen, oder ein geradkettiger Alkoxyrest mit 4 bis 18 
Kohlenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 1 9 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 4 bis 1 8 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend 
40 aus einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und 

einem Phenylrest; 

Y 1 ein Wasserstoffatom, ein Alkylrest, eine Hydroxygruppe oder ein Alkoxyrest ist; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 
m 1 , 2 oder 3 ist; n 2 Oder 3 ist; 
« Ri und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom ein Alkyl- oder ein Acylrest ist, R 3 ein 

Wasserstoffatom, ein Alkyl- oder ein Acylrest ist; und 
R 4 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder ein Salz davon. 



so 22. Benzolverbindung nach Anspruch 21 mit der Formel 



55 
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w 



25 



nr'r 2 

R 4 0(CH2) n C — Z 1 



(CH2) m OR 




(I-P) 



worin X 1 ein geradkettiger Alkylrest mit 5 bis 19 Kohlenstoffatomen Oder ein gefadkettiger Alkoxyrest mit 4 bis 18 
Kohlenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 19 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 4 bis 1 8 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend 
aus einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und 
is einem Phenylrest; 

Y 1 ein Wasserstoffatom ein Alkylrest, eine Hydroxygruppe Oder ein Alkoxyrest ist; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 
m 1 , 2 Oder 3 ist; n 2 Oder 3 ist; 

R 1 und R 2 gleich Oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- Oder ein Acylrest ist, 
20 R3 ein Wasserstoffatom, ein Alkyl- Oder ein Acylrest ist; und 

R 4 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer Oder ein Salz davon. 



23. Benzolverbindung nach Anspruch 21 oder 22 mit der Formel 




NR 1 R 2 
I 

so R 4 0(CH2)„' 

i 3 M 0-0 

(CH2) m OR 3 \i 

35 

worin X 1 ein geradkettiger Alkylrest mit 5 bis 1 9 Kohlenstoffatomen Oder ein geradkettiger Alkoxyrest mit 4 bis 1 8 
Kohlenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 1 9 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 4 bis 1 8 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend 
aus einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und 
40 einem Phenylrest; 

Y 2 ein Wasserstoffatom, eine Hydroxygruppe Oder ein Alkoxyrest ist; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 
m 1 , 2 oder 3 ist; n 2 oder 3 ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, R 3 ein 
45 Wasserstoffatom, ein Alkyl- oder ein Acylrest ist; und 

R 4 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder ein Salz davon. 



24. Benzolverbindung nach einem der Anspruche 21 , 22 Oder 23 mit der Formel 



50 



55 
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R 4 0(CH2) n 




(CH2) m 0R 3 V C- r ) 



worin X 1 ein geradkettiger Alkylrest mit 5 bis 19 Kohlenstoffatomen Oder ein geradkettiger Alkoxyrest mit 4 bis 18 
Kohlenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 19 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 4 bis 1 8 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend 
aus einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und 
einem Phenylrest; 

Y 3 ein Wasserstoffatom Oder ein Alkoxyrest ist; 

Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 

m 1 , 2 Oder 3 ist; n 2 Oder 3 Ist; 

R 1 und R 2 gleich Oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- Oder ein Acylrest ist, 
R 3 ein Wasserstoffatom, ein Alkyl- Oder ein Acylrest ist; und 
R 4 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder ein Salz davon. 

» 

25. Benzolverbindung nach einem der Anspruche 21 , 22, 23 oder 24 mit der Formel 



R 4 0(CH2) n — c— r — ^ j 

(CH 2 ) m OR 3 (l-s) 




worin X 1 ein geradkettiger Alkylrest mit 5 bis 19 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 4 bis 18 
Kohlenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 19 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 4 bis 1 8 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend 
aus einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und 
einem Phenylrest; 

Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 
m 1 , 2 oder 3 ist; n 2 oder 3 ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist; und 
R 4 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder ein Salz davon. 

26. Benzolverbindung nach Anspruch 25 mit der Formel 



R 4 0(CH2) n 




(CH2) m OR 



3 
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worin X 2 ein geradkettiger Alkylrest mit 7 bis 12 Kohlenstoffatomen Oder ein geradkettiger Alkoxyrest mit 6 bis 11 
Kohlenstoffatomen ist, wobei der geradkettige Alkylrest mit 7 bis 12 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 6 bis 1 1 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend 
aus einer Hydroxygruppe, einem Acyioxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 
m 1 , 2 Oder 3 ist; n 2 Oder 3 ist; 

R 1 und R 2 gleich Oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
R 3 ein Wasserstoffatom, ein Alkyl- Oder ein Acylrest ist; und 
R 4 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder ein Salz davon. 

27. Benzolverbindung nach Anspruch 25 oder 26 mit der Formel 



worin X 2 ein geradkettiger Alkylrest mit 7 bis 1 2 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 6 bis 1 1 
Kohlenstoffatomen ist, wobei der geradkettige Alkylrest mit 7 bis 1 2 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 6 bis 1 1 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend 
aus einer Hydroxygruppe, einem Acyioxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 
m 1 , 2 oder 3 ist und n 2 oder 3 ist, 
ein optisch aktives Isomer oder ein Salz davon. 

28. Benzolverbindung nach einem der Anspruche 21 bis 27 ausgewahlt aus der Gruppe bestehend aus 



2-Amino-2-[3-(4-heptylphenyl)propyl]butan-1 ,4-diol, 
2-Amino-2-[3-(4-nonylphenyl)propyl]butan-1 ,4-diol, 
2-Amino-2-[3-(4-undecylphenyl)propyl]butan-1,4-diol, 
2-Amino-2-[2-(4-octylphenyl)ethyl]butan-1 ,4-diol, 
2-Amino-2-[2-(4-decylphenyl)ethyl]butan-1,4-diol, 
2-Amino-2-[2-(4-dodecylphenyl)ethyl]butan-1 ,4-diol, 
2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]butan-1 ,4-diol, 

2- Amino-2-[2-(4-octylphenyl)ethyl]pentan-1 ,5-diol, 

3- Amino-3-[2-(4-octylphenyl)ethyl]pentan-1 ,5-diol und 
3-Amino-3-[2-(4-octylphenyl)ethyl]hexan-1 ,6-diol, 

ein optisch aktives Isomer oder ein Salz davon. 

29. Benzolverbindung nach einem der Anspruche 21 bis 27 ausgewahlt aus der Gruppe bestehend aus 
2-Amino-2-[3-(4-heptylphenyl)propyl]butan-1 ,4-diol, 
2-Amino-2-[3-(4-nonylphenyl)propyl]butan-1 ,4-diol, 
2-Amino-2-[3-(4-undecylphenyl)propyl]butan-1 ,4-diol, 
2-Amino-2-[2-(4-octylphenyl)ethyl]butan-1 ,4-diol, 
2-Amino-2-[2-(4-decylphenyl)ethyl]butan-1,4-diol, 
2-Amino-2-[2-(4-dodecylphenyl)ethyl]butan-1 ,4-diol, 



NH 2 




(l-u) 



(CH 2 ) m 0H 
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2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]butan-1 ,4-diol, 

2- Amino-2-[2-(4-octylphenyl)ethyl]pentan-1 ,5-diol und 

3- Amino-3-[2-(4-octylphenyl)ethyl]hexan-1,6-diol, 
ein optisch aktives Isomer Oder ein Salz davon. 

30. Benzolverbindung nach einem der Anspriiche 21 bis 27, die 

2-Amino-2-[3-(4-nonylphenyl)propyl]butan-1 ,4-diol ist, 
ein optisch aktives Isomer Oder Salz davon. 

31 . Benzolverbindung nach Anspruch 1 mit der Formel 



NR 1 R x i 
CH 2 OR 3 



wobei X 1 ein geradkettiger Alkylrest mit 5 bis 1 9 Kohlenstoffatomen Oder ein geradkettiger Alkoxyrest mit 4 bis 1 8 
Kohlenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 19 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 4 bis 1 8 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend 
aus einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und 
einem Phenylrest; 

Y 1 ein Wasserstoffatom, ein Alkylrest, eine Hydroxygruppe Oder ein Alkoxyrest ist; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 

R 1 und R 2 gleich Oder verschieden sind und jeder ein Wasserstoffatom, ein Alky I- Oder ein Acylrest ist; und 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder ein Salz davon. 

32. Benzolverbindung nach Anspruch 31 mit der Formel 



NR 1 R 2 




wobei X 2 ein geradkettiger Alkylrest mit 7 bis 12 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 6 bis 11 
Kohlenstoffatomen ist, wobei der geradkettige Alkylrest mit 7 bis 12 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 6 bis 1 1 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend 
aus einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- Oder ein Acylrest ist; und 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acylrest ist, 
ein optisch aktives Isomer oder ein Salz davon. 

33. Benzolverbindung nach Anspruch 31 oder 32 mit der Formel 
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10 



25 



30 



35 




(l-x) 



wobei X 2 ein geradkettiger Alkylrest mit 7 bis 12 Kohlenstoffatomen ode ein geradkettiger Alkoxyrest mit 6 bis 11 
Kohlenstoffatomen ist, wobei de geradkettige Alkylrest mit 7 bis 12 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 6 bis 1 1 Kohlenstoffatomen 1 bis 3 Substituenten haber konnen, ausgewahlt aus der Gruppe bestehend 
aus einer Hydroxygruppe einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest und eine Oxogruppe; und 
15 z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist, 

ein optisch aktives Isomer Oder ein Salz davon. 

34. Benzolverbindung nach einem der Anspruche 31 bis 33, ausgewahit aus der Gruppe bestehend aus 
20 2-Amino-4-(4-octylphenyl)butanol, 

2-Amino-4-(4-heptyloxyphenyl)butanol und 
2-Amino-5-(4-hexyloxyphenyl)pentanol, 
ein optisch aktives Isomer oder Salz davon. 

35. Benzolverbindung nach Anspruch 1 mit der Formel 




NR 1 R 2 V 1 



X 



1 \J^ v i <'-y> 



40 wobei X 1 ein geradkettiger Alkylrest mit 5 bis 1 9 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 4 bis 1 8 

Kohlenstoffatomen ist, wobei der geradkettige Alkylrest mit 5 bis 19 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 4 bis 1 8 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend 
aus einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest, einer Oxogruppe und 
einem Phenylrest; 

45 y 1 ein Wasserstoffatom, ein Alkylrest, eine Hydroxygruppe oder ein Alkoxyrest ist; 

Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Aikyl- oder ein Acylrest ist; 
R 3 ein Wasserstoffatom, ein Alky I- oder ein Acylrest ist, und 
R 5 ein Wasserstoffatom oder eine Hydroxygruppe ist, 
so ein optisch aktives Isomer oder ein Salz davon. 

36. Benzolverbindung nach Anspruch 35 mit der Formel 

55 
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(l-z) 



wobei X 2 ein geradkettiger Alkylrest mit 7 bis 1 2 Kohlenstoffatomen Oder ein geradkettiger Alkoxyrest mit 6 bis 1 1 
Kohienstoffatomen ist, wobei der geradkettige Alkylrest mit 7 bis 12 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 6 bis 1 1 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend 
aus einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- Oder ein Acylrest ist; 
R 3 ein Wasserstoffatom, ein Alkyl- Oder ein Acylrest ist; und 
R 5 ein Wasserstoffatom oder eine Hydroxygruppe ist, 
ein optisch aktives Isomer oder ein Salz davon. 

37. Benzolverbindung nach Anspruch 35 oder 36 mit der Formel 




CH 2 OH 



(l-aa) 



wobei X 2 ein geradkettiger Alkylrest mit 7 bis 12 Kohlenstoffatomen oder ein geradkettiger Alkoxyrest mit 6 bis 11 
Kohlenstoffatomen ist, wobei der geradkettige Alkylrest mit 7 bis 12 Kohlenstoffatomen und der geradkettige Alk- 
oxyrest mit 6 bis 1 1 Kohlenstoffatomen 1 bis 3 Substituenten haben konnen, ausgewahlt aus der Gruppe bestehend 
aus einer Hydroxygruppe, einem Acyloxyrest, einer Aminogruppe, einem Acylaminorest und einer Oxogruppe; 
Z 1 ein geradkettiger Alkylenrest mit 2 bis 4 Kohlenstoffatomen ist; und 
R 5 ein Wasserstoffatom oder eine Hydroxygruppe ist, 
ein optisch aktives isomer oder ein Salz davon. 

38. Benzolverbindung nach Anspruch 6, welche 2-Amino-2-ethyl-4-(4-(4-phenylbutyloxy)phenyl)butanol ist, ein op- 
tisch aktives Isomer oder ein Salz oder Hydrat davon. 

39. Benzolverbindung nach Anspruch 38, welche (-)-2-Amino-2-ethyl-4-(4-(4-phenyibutyloxy)phenyl)butanolhydro- 
chlorid ist. 

40. Arzneimittel umfassend eine der Verbindungen nach Anspruch 1 bis 39. 

41. Verwendung der Benzolverbindung, eines optisch aktiven Isomers oder 

Salzes davon nach einem der Anspruche 1 bis 39 zur Herstellung eines Medikaments zur Immunsuppression. 

42. Verwendung nach Anspruch 41 , wobei die Immunsuppression die Unterdruckung der AbstoBung ist. 

43. Verwendung nach Anspruch 41 , wobei die Immunsuppression die Verhinderung oder die Behandlung von Autoim- 
munerkrankungen ist. 

44. Verwendung nach Anspruch 41 , wobei die Autoimmunerkrankung Rheumatismus, Graft-versus-host-Erkrankun- 
gen, Psoriasis, atopische Dermatitis, Bronchialasthma, Pollinosis, die Behcet-Krankheit, eine Erkrankung der 
Uvea, systemischer Lupus erythematodes oder Multiple Sklerose ist. 
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45. Verwendung einer Benzolverbindung, eines optisch aktiven Isomers Oder eines Satzes davon nach einem der 
Anspruche 1 bis 39 zur Hersteltung eines Medikaments zur Prevention Oder zur Behandlung ailergischer Erkran- 
kungen. 

• * 

46. Verwendung einer Benzolverbindung der Formel, 



worin W ein Wasserstoffatom, ein gerad- Oder verzweigtkettiger Alkylrest mit 1 bis 6 Kohlenstoffatomen, ein gerad- 
oder verzweigtkettiger Alkenylrest mit 2 bis 6 Kohlenstoffatomen, ein gerad- oder verzweigtkettiger Alkinylrest mit 
2 bis 6 Kohlenstoffatomen, ein Phenyl rest, welcher mit einer Hydroxygruppe substituiert sein kann, ein Rest der 
Formel R 4 0(CH 2 j n Oder ein gerad- oder verzweigtkettiger C1 -C6- Alkylrest ist, welcher substituiert ist mit 1 bis 3 
Substituenten, ausgewahlt aus der Gruppe bestehend aus einem Halogenatom, einem Cycloalkyl- und einem 
Phenylrest, welcher durch eine Hydroxygruppe substituiert sein kann; 

X ein Wasserstoffatom, ein gerad kettiger Alkylrest mit Kohlenstoffatomen in der Anzahl von p oder ein geradkettiger 
Alkoxyrest mit Kohlenstoffatomen in der Anzahl von (p-1) ist, wobei der geradkettige Alkylrest mit Kohlenstoffato- 
men in der Anzahl von p und der geradkettige Alkoxyrest mit Kohlenstoffatomen in der Anzahl (p-1) 1 bis 3 Sub- 
stituenten haben konnen, ausgewahlt aus der Gruppe bestehend aus einem Alkylrest, einer Hydroxygruppe, einem 
Alkoxy-, einem Acyloxyrest, einer Aminogruppe, einem Alkylamino-, Acylaminorest, einer Oxogruppe, einem Ha- 
loalkylrest, einem Halogenatom und einem Phenylrest, welcher substituiert sein kann, wobei der Phenylrest, der 
substituiert sein kann, 1 bis 3 Substituenten haben kann ausgewahlt aus der Gruppe bestehend aus einem Al- 
kylrest, einer Hydroxygruppe, einem Alkoxy-, Acly-, Acyloxyrest, einer Aminogruppe, einem Alkylamino-, Acylami- 
no-, Haloalkylrest und einem Halogenatom; 

Y ein Wasserstoffatom, ein Alkylrest, eine Hydroxygruppe, ein Alkoxy-, Acyl-, Acyloxyrest, eine Aminogruppe, ein- 
Alkylamino-, Acylamino-, Haloalkylrest oder ein Halogenatom ist; 

2 eine Einfachbindung oder ein geradkettiger Alkylenrest mit Kohlenstoffatomen in der Anzahl von q ist; p und q 
gleich oder verschieden sind und jeder eine ganze Zahl von 1 bis 20 ist, mit der MaGgabe, daft 6 <, p + q < 23 ist; , 
m 1 , 2 oder 3 ist, n 2 oder 3 ist; 

R 1 und R 2 gleich oder verschieden sind und jeder ein Wasserstoffatom, ein Alkyl- oder ein Aclyrest ist; 
R 3 ein Wasserstoffatom, ein Alkyl- oder ein Acyl rest ist, und 
R 4 ein Wasserstoffatom, ein Alkyl- oder ein Acyl rest ist, 

eines optisch aktiven Isomers oder eines Salzes davon zur Herstellung eines Medikaments zur Immunsuppression. 



Revendications 

1. Compose benzenique de formule 



dans laquelle W est un atome d'hydrogene ou un groupe alkyle a chaTne lineaire ou ramifiee comportant 1 a 6 
atomes de carbone; un groupe alcenyle a chalne lineaire ou ramifiee comportant 2 a 6 atomes de carbone; un 
groupe alcynyle a chaine lineaire ou ramifiee comportant 2 a 6 atomes de carbone; un groupe phenyie qui peut 
etre substitue par un groupe hydroxy; R 4 0(CH 2 ) n ; ou un groupe alkyle en C 1 -C 6 a chaTne lineaire ou ramifiee 
substitue par 1 a 3 substituants choisis dans le groupe constitue par un halogene, un groupe cycloalkyle et un 




(0 




NR 1 R a 



(CH 2 ) m OR 
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groupe phenyle qui peut dtre substitue par un groupe hydroxy; 

X est un groupe alkyle a chatne lineaire comportant un nombre d'atomes de carbone de p ou un groupe alcoxy a 
chatne lineaire comportant un nombre d'atomes de carbone de (p-1 ), ou le groupe alkyle a chatne lineaire com- 
portant un nombre d'atomes de carbone de p et le groupe alcoxy a chaine lineaire comportant un nombre d'atomes 
de carbone de (p-1) peuvent porter 1 a 3 substituants choisis dans le groupe constitue par les groupes alkyle, 
hydroxy, alcoxy, acyloxy, amino, alkylamino, acylamino, oxo, halogenoalkyle, un halogene et un groupe phenyle 
pouvant porter un substituant et dans lequel le groupe phenyle pouvant porter un substituant peut porter 1 a 3 
substituants choisis dans le groupe constitue par les groupes alkyle, hydroxy, alcoxy, acyle, acyloxy, amino, alk- 
ylamino, acylamino, halogenoalkyle et un halogene; 

Y est un atome d'hydrogene ou un groupe alkyle, hydroxy, alcoxy, acyle, acyloxy, amino, alkylamino, acylamino, 
halogenoalkyle ou un halogene; 

Z est un groupe alkylene a chaine lineaire comportant un nombre d'atomes de carbone de q; 

p et q sont identiques ou differents et chacun est un nombre entier de 1 a 20, a condition que 6 £ p+q < 23; 

m vaut 1 , 2 ou 3; 

n vaut 2 ou 3; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; R 3 
est un atome d'hydrogene ou un groupe alkyle ou acyle; et R 4 est un atome d'hydrogene ou un groupe alkyle ou 
acyle, un de ses isomeres optiquement actifs ou un de ses sels; 

a la condition que R 3 ne soit pas un groupe alkyle en C V C 8 lorsque W est H, Z est -CH 2 -, R 1 et R 2 sont des atomes 
d'hydrogene ou des groupes alkyle en C V C 6 et X et Y sont H ou des groupes alkyle en C r C 6 , alcoxy en C r C 6 
ou halogeno. 

Compose benzenique de formule 



dans laquelle W 1 est un groupe alkyle a chaine lineaire ou ramifiee comportant 1 a 6 atomes de carbone; un 
groupe alcenyle a chatne lineaire 

ou ramifiee comportant 2 a 6 atomes de carbone; un groupe alcynyle a chatne lineaire ou ramifiee comportant 2 
a 6 atomes de carbone; ou un groupe alkyle en C r C 6 a chatne lineaire ou ramifiee substitue par 1 a 3 substituants 
choisis dans le groupe constitue par un halogene, un groupe cycloalkyle et un groupe ph6nyle qui peut §tre subs- 
titu6 par un groupe hydroxy; 

X 1 est un groupe alkyle a chatne lineaire comportant 5 a 19 atomes de carbone ou un groupe alcoxy a chatne 
lineaire comportant 4 a 18 atomes de carbone, ou le groupe alkyle a chatne lineaire comportant 5 a 19 atomes 
de carbone et le groupe alcoxy a chatne lineaire comportant 4 a 18 atomes de carbone peuvent porter 1 a 3 
substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino, oxo et phenyle; 
Y 1 est un atome d'hydrogene ou un groupe alkyle, hydroxy ou alcoxy; 
Z 1 est un groupe alkylene a chatne lineaire comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 3 est un atome d'hydrogene 
ou un groupe alkyle ou acyle, 

un de ses isomeres optiquement actifs ou un de ses sels. 
Compose benzenique selon la revendication 2, de formule 




nr'r 2 

I 




CH 2 OR J 



NFVR 2 
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dans laquelle W 2 est un groupe alkyle a chaTne lineaire ou ramifiee comportant 1 a 4 atomes de canzone; un 
groups alcenyle a chaine lineaire 

ou ramifiee comportant 2 ou 3 atomes de carbone; un groupe alcynyle a chaine lineaire oil ramifiee comportant 
2 ou 3 atomes de carbone; ou un groupe alkyle en C r C 3 a chaine lineaire ou ramifiee substitue par 1 a 3 subs- 
tituants choisis dans le groupe constitue par un halogene, un groupe cycloalkyle et un groupe phenyle qui peut 
§tre substitue par un groupe hydroxy; 

X 1 est un groupe alkyle a chaine lineaire comportant 5 a 19 atomes de carbone ou un groupe alcoxy a chaine 

lineaire comportant 4 a 18 atomes de carbone, ou le groupe alkyle a chaine lineaire comportant 5 a 19 atomes 

de carbone et le groupe alcoxy a chaine lineaire comportant 4 a 1 8 atomes de carbone peut porter 1 a 3 substituants 

choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino, oxo et phenyle; 

Y 1 est un atome d'hydrogene ou un groupe alkyle, hydroxy ou alcoxy; 

Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 3 est un atome d'hydrogene 
ou un groupe alkyle ou acyle, 

un de ses isomeres optiquement actifs ou uh de ses sels. 
Compose benzenique selon la revendication 2 ou 3, de formule 



NR n fl 2 




(I-C) 



dans laquelle W 2 est un groupe alkyle a chaTne lineaire ou ramiftee comportant 1 a 4 atomes de carbone; un 
groupe alcenyle a chaTne lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; un groupe alcynyle a chaTne 
lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; ou un groupe alkyle en C r C 3 a chaine lineaire ou 
ramifiee substitue par 1 a 3 substituants choisis dans le groupe constitue par un halogene, un groupe cycloalkyle 
et un groupe phenyle qui peut etre substitue par un groupe hydroxy; 

X 1 est un groupe a chaTne lineaire comportant 5 a 19 atomes de carbone ou un groupe alcoxy a chaTne lineaire 

comportant 4 a 1 8 atomes de carbone, ou le groupe alkyle a chaTne lineaire comportant 5 a 1 9 atomes de carbone 

et le groupe alcoxy a chaTne lineaire comportant 4 a 18 atomes de carbone peuvent porter 1 a 3 substituants* 

choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino, oxo et ph6nyle; 

Y 2 est un atome d'hydrogene ou un groupe hydroxy ou alcoxy; 

Z 1 est un groupe alkylene a chaTne Iin6aire comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 3 est un atome d'hydrogene 
ou un groupe alkyle ou acyle, 

un de ses isomeres optiquement actifs ou un de ses sels. 

Compose benzenique selon I'une quelconque des revendications 2, 3 ou 4, de formule 



NR'R 2 




(I-d) 



dans laquelle W 2 est un groupe alkyle a chaTne lineaire ou ramifiee comportant 1 a 4 atomes de carbone; un 
groupe alcenyle a chaTne lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; un groupe alcynyle a chaTne 
lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; ou un groupe alkyle en C r C 3 a chaTne lineaire ou 
ramifiee substitue par 1 a 3 substituants choisis dans le groupe constitue par un halogene, un groupe cycloalkyle 
et un groupe phenyle qui peut etre substitue par un groupe hydroxy; 
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X 1 est un groupe alkyle a chaTne lineaire comportant 5 a 1 9 atomes de carbone ou un groupe alcoxy a chaTne 
lineaire comportant 4 a 18 atomes de carbone, ou le groupe alkyle a chaine lineaire comportant 5 a 19 atomes 
de carbone et le groupe alcoxy a chaine lineaire comportant 4 a 18 atomes de carbone peuvent porter 1 a 3 
substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino, oxo et phenyle; 
Y 3 est un atome d'hydrogene ou un groupe alcoxy; 

Z 1 est un groupe alkylene a chain e lineaire comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; 
and R 3 est un atome d'hydrogene ou un groupe alkyle ou acyle, 
un de ses isomeres optiquement actifs ou un de ses sels. 

Compose benzenique selon I'une quelconque des revendications 2, 3, 4 ou 5, de formule 




(I-c) 



dans laquelle W 2 est un groupe alkyle a chaine lineaire ou ramifiee comportant 1 a 4 atomes de carbone; un 
groupe alcenyle a chaine lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; un groupe alcynyle a chaine 
lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; ou un groupe alkyle en C^-C 3 a chaine lineaire ou 
ramifiee substitue par 1 a 3 substituants choisis dans le groupe constitue par un halogene, un groupe cycloalkyle 
et un groupe phenyle qui peut etre substitue par un groupe hydroxy; 

X 1 est un groupe alkyle a chaTne lineaire comportant 5 a 19 atomes de carbone ou un groupe alcoxy a chaine 
lineaire comportant 4 a 18 atomes de carbone, ou le groupe alkyle a chaine lineaire comportant 5 a 19 atomes 
de carbone et le groupe alcoxy a chaine lineaire comportant 4 a 18 atomes de carbone peuvent porter 1 a 3 
substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino, oxo et phenyle; 
Z 1 est un groupe a chaTne lineaire alkylene comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 3 est un atome d'hydrogene 
ou un groupe alkyle ou acyle, 

un de ses isomeres optiquement actifs ou un de ses sels. 
Compose benzenique selon la revendication 6, de formule 



NR 1 R 2 




(I-f) 



dans laquelle W 2 est un groupe alkyle a chaTne lineaire ou ramifiee comportant 1 a 4 atomes de carbone; un 
groupe alcenyle a chaTne lineaire ou ramifiee comportant 2 a 3 atomes de carbone; un groupe alcynyle a chaTne 
lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; ou un groupe alkyle en C 1 -C 3 a chaTne lineaire ou 
ramifiee substitue par 1 a 3 substituants choisis dans le groupe constitue par un halogene, un groupe cycloalkyle 
et un groupe phenyle qui peut etre substitue par un groupe hydroxy; 

X 2 est un groupe alkyle a chaTne lineaire comportant 7 a 12 atomes de carbone ou alcoxy a chaTne lineaire com- 
portant 6 a 11 atomes de carbone, 

ou le groupe alkyle a chaTne lineaire comportant 7 a 12 atomes de carbone et le groupe alcoxy a chaTne lineaire 
comportant 6 a 11 atomes de carbone peuvent porter 1 a 3 substituants choisis dans le groupe constitue par les 
groupes hydroxy, acyloxy, amino, acylamino et oxo; 

Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 3 est un atome d'hydrogene 
ou un groupe alkyle ou acyle, 
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un de ses isomeres optiquement actifs ou un de ses sets. 
Compose benzenique selon la revendication 6 ou 7, de formuie 



NR 1 R 2 



10 



35 




(I-g) 



dans laquelle W 3 est un groupe alkyle a chatne lineaire ou ramifiee comportant 1 a 3 atomes de carbone; un 
groupe alcenyle a chalne lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; un groupe alcynyle a chatne 
15 lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; ou un groupe alkyle en C^C 3 a chatne lineaire ou 

ramifiee substitue par 1 a 3 atomes d'halogene; k 

X 2 est un groupe alkyle a chalne lineaire comportant 7 a 12 atomes de carbone ou alcoxy a chatne lineaire com- 
portant 6 a 1 1 atomes de carbone, 

ou le groupe alkyle a chaTne lineaire comportant 7 a 12 atomes de carbone et le groupe alcoxy a chatne lineaire 
20 comportant 6 a 11 atomes de carbone peuvent porter 1 a 3 substituants choisis dans le groupe constitue par les 

groupes hydroxy, acyloxy, amino, acylamino et oxo; 

Z 1 est un groupe alkylene a chatne lineaire comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R3 est un atome d'hydrogene 
25 ou un groupe alkyle ou acyle, 

un de ses isomeres optiquement actifs ou un de ses sets, 

■ 

9. Compose benzenique selon la revendication 6 ou 7, de formuie 

30 




( I-h ) 



dans laquelle W 2 est un groupe alkyle a chatne lineaire ou ramifiee comportant 1 a 4 atomes de carbone; un 
40 groupe alcenyle a chatne lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; un groupe alcynyle a chatne 

lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; ou un groupe alkyle en C r C 3 a chatne lineaire ou 
ramifiee substitue par 1 a 3 substituants choisis dans le groupe constitue par un halogene, un groupe cycloalkyle 
et un groupe phenyle qui peut etre substitue par un groupe hydroxy; 

X 2 est un groupe alkyle a chatne lineaire comportant 7 a 12 atomes de carbone ou alcoxy a chatne lineaire com- 
45 portant 6 a 1 1 atomes de carbone, 

ou le groupe alkyle a chatne lineaire comportant 7 a 12 atomes de carbone et le groupe alcoxy a chatne Iin6aire 
comportant 6 a 11 atomes de carbone peuvent porter 1 a 3 substituants choisis dans le groupe constitue par les 
groupes hydroxy, acyloxy, amino, acylamino et oxo; et 

Z 1 est un groupe alkylene a chatne lineaire comportant 2 a 4 atomes de carbone, 
so un de ses isomeres optiquement actifs ou un de ses sels. 

10. Compose benzenique selon rune quelconque des revendications 6, 7, 8 ou 9, de formuie 
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(I-i) 



dans laquelle W 3 est un groupe alkyle a chain e lindaire ou ramifiee comportant 1 a 3 atomes de carbone; un 
groupe alcenyle a chaine lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; un groupe alcynyle a chaine 
lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; ou un groupe alkyle en C,-C 3 a chaine lineaire ou 
ramifiee substitue par 1 a 3 atomes d'halogene; 

X 2 est un groupe alkyle a chaine lineaire comportant 7 a 12 atomes de carbone ou alcoxy a chaine lineaire com- 
portant 6 a 11 atomes de carbone, ou le groupe alkyle a chaine lineaire comportant 7 a 12 atomes de carbone et 
le groupe alcoxy a chaine lineaire comportant 6 a 11 atomes de carbone peuvent porter 1 a 3 substituants choisis 
dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino et oxo; et 
Z 1 est un groupe alkylene a chaine Iin6aire comportant 2 a 4 atomes de carbone; 
un de ses isomeres optiquement actifs ou un de ses sels. 

1 1 . Compose benzenique salon Tune quelconque des revendications 1 a 1 0, qui est choisi dans le groupe constitue par 

le 2-amino-2-m6thyl-4-(4-octylphenyl)butanol, 

le 2-amino-2-m6thyl-4-(4-octanoylphenyl)butanol, 

le 2-amine-4-[4-(1 -hydroxyoctyl)phenyl]-2-methylbutanol, 

le 2-amino-4-(4-heptyloxyphenyl)-2-m&hylbutanol, 

le (+)-2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 

le (-)-2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 

le 2-amino-4-(4-decylph6nyl)-2-methylbutanoJ, 

le 2-amino-2-methyl-4-(4-nonyloxyphenyl)butanol, 

le 2-amino-4-(4-dodecylphenyl)-2-m§thylbutanol, 

le 2-amino-2-methyl-4-(4-undecyloxyph6nyl)butanol, 

le 2-amino-2-ethyl-4-(4-octylphenyl)butanol, 

le 2-amino-2-ethyl-4-(4-octanoylphenyl)butanol, 

le 2-amino-2-ethyl-4-[4-(1 -hydroxyoctyl)phenyl]butanol, 

le 2-amino-4-[4-(1 -aminooctyl)ph6nyl]-2-ethylbutanoI, 

le 2-amino-2-ethyl-4-(4-heptyloxyph6nyl)butanol, 

le 2-amino-2-[2-(4-octylphenyl)ethyl]pentanol, 

le 2-amino-2-[2-(4-octanoylphenyl)ethyl]pentanol, 

le 2-amino-2-[2-[4-(1 -hydroxyoctyl)ph6nyl]ethyl]pentanol, 

le 2-amino-2-[2-[4-(1 -aminooctyl)phenyl]ethyl]pentanol, 

le 2-amino-2-[2-(4-heptyloxyphenyl)6thyl]pentanol, 

le (R)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl3pentanol, 

le (S)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

le 2-amino-4-fluoro-2-[2-(4-heptyloxyphenyl)ethyl]butanol et 

le 2-amino-2-isopropyl-4-(4-heptyloxyphenyl)butanol, 

un de leurs isomeres optiquement actifs ou un de leurs sels. 

1 2. Compose benzenique selon Tune quelconque des revendications 1 a 1 0, qui est choisi dans le groupe constitue par 

le 2-amino-2-methyl-4-(4-octylph6nyl)butanol, 
le 2-amino-4-(4-heptyloxyphenyl)-2-methylbutanol, 
le (+)-2-amino-4-(4-heptyloxyph6nyl)-2-methylbutanol, 
le (-)-2-amino-4-(4-heptyloxyph6nyl)-2-m6thylbutanol, 
le 2-amino-4-(4-decylph6nyl)-2-methylbutanol, 
le 2-amino-2-methyl-4-(4-nonyloxyph6nyl)butanol, 
le 2-amino-4-(4-dodecylphenyl)-2-methylbutanol, 
le 2-amino-2-methyl-4-(4-und6cyloxyphenyl)butanol, 
le 2-amino-2-ethyl-4-(4-heptyloxyph6nyl)butanol, 



NH 2 




CH 2 OH 
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le 2-amino-2-{2-(4-octylphenyl)ethyl]pentanol t 
le 2-amino-2-{2-(4-octanoylph6nyl)6thyl]pentanol 1 
le 2-amino-2-[2-[4-(1 -hydroxyoctyl)phenyl]ethyl]pantanol, 
le 2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol t 
s le (R)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 

le (S)-2-amino-2-[2-(4-heptyloxyphenyl)ethyl]pentanol, 
le 2-amina-4-lluoro-2-[2-(4-heptyloxyph6nyl)ethy1]butanol et 
le 2-amino-2-isopropyl-4-(4-heptyloxyph6nyl)butanol, 
un de leurs isomeres optiquement actifs ou un de leurs sels. 

10 

1 3. Compose benzenique selon I'une quelconque des revendications 1 a 1 0, qui est choisi dans le groupe constitue par 

le 2-amino-4-(4-hepty1oxyph6nyl)-2-methylbutanol, 
le 2-amino-2-ethyl-4-(4-heptyloxy-ph6nyl)butanol, 
is ie (R)-2-amino-2-[2-(4-heptyloxypheny1)6thyl]pentanol et 

le 2-arnine-2-isopropyl-4-(4-heptyloxyphenyl)butanol, 
un de ses isomeres optiquement actifs ou un de ses sels. 

14. Compose benzenique selon la revendication 3 ou 4, de formule 

20 

NR 1 R 2 



25 




dans laquelle W 2 est un groupe alkyle a chatne lineaire ou ramifiee comportant 1 a 4 atomes de carbone; un 
groupe alcenyle a chaTne lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; un groupe alcynyle a chaTne 
lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; ou un groupe alkyle en C,-C 3 a chaTne lineaire ou 
ramifiee substitue par 1 a 3 substituants choisis dans le groupe constitue par un halogene, un groupe cycioalkyle 
et un groupe phenyle qui peut etre substitue par un groupe hydroxy; 

X 1 est un groupe alkyle a chaTne lineaire comportant 5 a 19 atomes de carbone ou alcoxy a chaTne lineaire com- 
portant 4 a 1 8 atomes de carbone, 

ou le groupe alkyle a chaTne lineaire comportant 5 a 1 9 atomes de carbone et le groupe alcoxy a chaTne lineaire 
comportant 4 a 1 8 atomes de carbone peuvent porter I a 3 substituants choisis dans le groupe constitue par les 
groupes hydroxy, acyloxy, amino, acylamino, oxo et phenyle; 
Y 4 est un groupe hydroxy ou alcoxy; 

Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou d iff e rents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 3 est un atome d'hydrogene 
ou un groupe alkyle ou acyle, 

un de ses isomeres optiquement actifs ou un de ses sels. 
Compose benzenique selon la revendication 14, de formule 



NR 1 R 2 




("0 



dans laquelle W 2 est un groupe alkyle a chaTne lineaire ou ramifiee comportant 1 a 4 atomes de carbone; un 
groupe alcenyle a chaTne lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; un groupe alcynyle a chaTne 
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lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; ou un groupe alkyle en C V C 3 a chaTne lineaire ou 
ramifiee substitue par 1 a 3 substituants choisis dans le groupe constitue par un halogene, un groupe cycloalkyle 
et un groupe phenyle qui peut etre substitue par un groupe hydroxy; 

X 2 est un groupe alkyle a chaTne lineaire comportant 7 a 12 atomes de carbone ou alcoxy a chaTne lineaire com- 
portant 6 a 11 atomes de carbone, ou le groupe alkyle a chaTne lineaire comportant 7 a 12 atomes de carbone et 
le groupe alcoxy a chaTne lineaire comportant 6 a 11 atomes de carbone peuvent porter 1 a 3 substituants choisis 
dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino et oxo; 
Y 4 est un groupe hydroxy ou alcoxy; 

Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 3 est un atome d'hydrogene 
ou un groupe alkyle ou acyle, 

un de ses isomeres optiquement actifs ou un de ses sels. 
16. Compose benzenique selon la revendication 14 ou 15, de formule 



dans laquelle W 3 est un groupe alkyle a chaTne lineaire ou ramifiee comportant 1 a 3 atomes de carbone; un 
groupe alcenyle a chaTne lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; un groupe alcynyie a chaTne 
lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; ou un groupe alkyle en C r C 3 a chaTne lineaire ou 
ramifiee substitue par 1 a 3 atomes d'halogene; 

X 2 est un groupe alkyle a chaTne Iin6aire comportant 7 a 12 atomes de carbone ou alcoxy a chaTne lineaire com- 
portant 6 a 11 atomes de carbone, ou le groupe alkyle a chaTne lineaire comportant 7 a 12 atomes de carbone et 
le groupe alcoxy a chaTne lineaire comportant 6 a 11 atomes de carbone peuvent porter 1 a 3 substituants choisis 
dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino et oxo; 
Y 4 est un groupe hydroxy ou alcoxy; 

Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 3 est un atome d'hydrogene 
ou un groupe alkyle ou acyle, 

un de ses isomeres optiquement actifs ou un de ses sels. 
17. Compose benzenique selon la revendication 14 ou 15, de formule 



dans laquelle W 2 est un groupe alkyle a chaTne lineaire ou ramifiee comportant 1 a 4 atomes de carbone; un 
groupe alcenyle a chaTne lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; un groupe alcynyie a chaTne 
lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; ou un groupe alkyle en C 1 -C 3 a chaTne lineaire ou 
ramifiee substitue par 1 a 3 substituants choisis dans le groupe constitue par un halogene, un groupe cycloalkyle 
et un groupe phenyle qui peut etre substitue par un groupe hydroxy; 

X 2 est un groupe alkyle a chaTne lineaire comportant 7 a 12 atomes de carbone ou alcoxy a chaTne lineaire com- 
portant 6 a 11 atomes de carbone, ou le groupe alkyle a chaTne lineaire comportant 7 a 12 atomes de carbone et 
le groupe alcoxy a chaTne lineaire comportant 6 a 11 atomes de carbone peuvent porter 1 a 3 substituants choisis 
dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino et oxo; 
Y 4 est un groupe hydroxy ou alcoxy; et 



NR'R 2 





NH 2 



162 



10 



40 



EP 0 778 263 B1 

Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone, 
un de ses isomeres optiquement actifs ou un de ses sels. 

18. Compose benz6nique selon I'une quelconque des revendications 14, 15. 16 ou 17, de formule 




(I-n) 



CH 2 OH 



dans laquelle W 3 est un groupe alkyle a chaine lineaire ou ramifiee comportant 1 a 3 atomes de carbone; un 
is groupe alcenyle a chaine lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; un groupe alcynyle a chaTne 

lineaire ou ramifiee comportant 2 ou 3 atomes de carbone; ou un groupe alkyle en C^-C 3 a chaTne lineaire ou 
ramifiee substitue par 1 a 3 atomes d'halogene; 

X 2 est un groupe alkyle a chaTne lineaire comportant 7 a 1 2 atomes de carbone ou un groupe alcoxy a chaTne 
lineaire comportant 6 a 11 atomes de carbone, ou le groupe alkyle a chaTne Iin6aire comportant 7 a 12 atomes de 
20 carbone et le groupe alcoxy a chaTne lineaire comportant 6 a 11 atomes de carbone peuvent porter 1 a 3 substi- 

tuants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino et oxo; 
Y 4 est un groupe hydroxy ou alcoxy; et 

Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone, 
un de ses isomeres optiquement actifs ou un de ses sels. 

25 

* 

19. Compose benzenique selon Tune quelconque des revendications 14 a 1 8, qui est choisi dans le groupe constitue 
par 

le 2-amino-4-(4-heptyloxy-3-m6thoxyphenyl)-2-m6thylbutanol, 
30 le 2-amino-4-(4-heptyloxy-3-hydroxyphenyl)-2-methylbutanol, * 

le 2-amino-2-ethyl-4-(4-heptyloxy-3-hydroxyph6nyl)butanol et ..;■» 
le 2-amino-2-[2-(4-heptyloxy-3-hydroxyph6nyl)6thyl]pentanol, 
un de leurs isomeres optiquement actifs ou un de leurs sels. 

35 20. Compost benzenique selon Tune quelconque des revendications 1 4 a 1 8, qui est le 2-amino-4-(4-heptyloxy-3-me-->£ 
thoxy-ph6nyl)-2-methylbutanol, un de ses isomeres optiquement actifs ou un de ses sels. 

21. Compose benzenique selon la revendication 1 , de formule 



NR 1 R 2 x t 



45 



R'0{CHa) n — C— Z'— x (I-o) 



dans laquelle X 1 est un groupe alkyle a chaTne lineaire comportant 5 a 1 9 atomes de carbone ou un groupe alcoxy 
a chaTne lineaire comportant 4 a 18 atomes de carbone, ou le groupe alkyle a chaTne lineaire comportant 5 a 19 
so atomes de carbone et le groupe alcoxy a chaTne lineaire comportant 4 a 18 atomes de carbone peuvent porter 1 

a 3 substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino, oxo et 
phenyle; 

Y 1 est un atome d'hydrogene ou un groupe alkyle, hydroxy ou alcoxy; 
Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone; 
55 m vaut 1 , 2 ou 3; 

n vaut 2 ou 3; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; 
R 3 est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
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R 4 est un atome d'hydrogene ou un groupe alkyle ou acyle, 
un de ses isomeres optiquement actifs ou un de ses sels. 



22. Compose benzenique selon la revendication 21 , de formule 



(CH2) m OR 3 




X 1 



(I-P) 



dans laquelle X 1 est un groupe alkyle a chatne lineaire comportant 5 a 19 atomes de carbone ou groupe alcoxy 
a chaine lineaire comportant 4 a 18 atomes de carbone, ou le groupe alkyle a chatne lineaire comportant 5 a 19 
atomes de carbone et le groupe alcoxy a chatne lineaire comportant 4 a 1 8 atomes de carbone peuvent porter 1 
a 3 substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino, oxo et 
phenyle; 

Y 1 est un atome d'hydrogene ou un groupe alkyle, hydroxy ou alcoxy; 

Z 1 est un groupe alkylene a chatne lineaire comportant 2 a 4 atomes de carbone; 

m vaut 1 , 2 ou 3; 

n vaut 2 ou 3; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; 
R 3 est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 4 est un atome d'hydrogene ou un groupe alkyle ou acyle, 
un de ses isomeres optiquement actifs ou un de ses sels. 

23. Compose benzenique selon la revendication 21 ou 22, de formule 



dans laquelle X 1 est un groupe alkyle a chatne lineaire comportant 5 a 1 9 atomes de carbone ou un groupe alcoxy 
a chatne lineaire comportant 4 a 18 atomes de carbone, ou le groupe alkyle a chatne lineaire comportant 5 a 19 
atomes de carbone ct le groupe alcoxy a chatne lineaire comportant 4 a 18 atomes de carbone peuvent porter 1 
a 3 substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino, oxo et 
phenyle; 

Y 2 est un atome d'hydrogene ou un groupe hydroxy ou alcoxy; 

Z 1 est un groupe alkylene a chatne lineaire comportant 2 a 4 atomes de carbone; 

m vaut 1 , 2 ou 3; 

n vaut 2 ou 3; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; 
R 3 est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 4 est un atome d'hydrogene ou un groupe alkyle ou acyle, 
un de ses isomeres optiquement actifs ou un de ses sels. 

24. Compose benzenique selon I'une quelconque des revendications 21 , 22 ou 23, de formule 



NR 1 R 2 
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R 4 0(CH2)„ C— Z 1 i ^-X 1 (I-r) 



dans laquelle X 1 est un groupe alkyle a chaTne lineaire comportant 5 a 19 atomes de carbone ou un groupe alcoxy 
a chaTne lineaire comportant 4 a 18 atomes de carbone, ou le groupe alkyle a chaTne lineaire comportant 5 a 19 
atomes de carbone et le groupe alcoxy a chaTne lineaire comportant 4 a 18 atomes de carbone peuvent porter 1 
a 3 substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino, oxo et 
phenyle; 

Y 3 est un atome d'hydrogene ou un groupe alcoxy; 

Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone; 
m vaut 1 , 2 ou 3; 
n vaut 2 ou 3; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; 
R 3 est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 4 est un atome d'hydrogene ou un groupe alkyle ou acylei 
un de ses isomeres optiquement actifs ou un de ses sels. 

25. Compose benzenique selon I'une quelconque des revendications 21 , 22, 23 ou 24, de formule 




n 4 0(CHa) n — c—z"-\ >— X 1 (I-S) 

(CH2) m OR : 



3 



dans laquelle X 1 est un groupe alkyle a chaTne lineaire comportant 5 a 19 atomes de carbone ou un groupe alcoxy 
a chaTne lineaire comportant 4 a 18 atomes de carbone. ou le groupe alkyle a chaTne lineaire comportant 5 a 19 
atomes de carbone et le groupe alcoxy a chaTne lineaire comportant 4 a 18 atomes de carbone peuvent porter 1 
a 3 substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino, oxo et 
phenyle; 

Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone; 
m vaut 1 , 2 ou 3; 
n vaut 2 ou 3; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; 
R 3 est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 4 est un atome d'hydrogene ou un groupe alkyle ou acyle, 
un de ses isomeres optiquement actifs ou un de ses sels. 

26. Compose benzenique selon la revendication 25, de formule 

R'OtCH^-- C-Z'-^^-X 2 ( I-t ) 

dans laquelle X 7 est un groupe alkyle a chaTne lineaire comportant 7 a 12 atomes de carbone ou un groupe alcoxy 
a chaTne lineaire comportant 6 a 11 atomes de carbone, ou le groupe alkyle a chaTne lineaire comportant 7 a 12 
atomes de carbone et le groupe alcoxy a chaTne lineaire comportant 6 a 11 atomes de carbone peuvent porter 1 
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a 3 substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino et oxo; 
Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone; 
m vaut 1 , 2 ou 3; 
n vaut 2 ou 3; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; 
R 3 est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 4 est un atome d'hydrogene ou un groupe alkyle ou acyle, 
un de ses isomeres optiquement actifs ou un de ses sels. 

27. Compose benzenique selon la revendication 25 ou 26, de formule 



dans laquelle X 2 est un groupe alkyle a chaTne lineaire comportant 7 a 1 2 atomes de carbone ou un groupe alcoxy 
a chaine lineaire comportant 6 a 11 atomes de carbone, ou le groupe alkyle a chaine lineaire comportant 7 a 12 
atomes de carbone et le groupe alcoxy a chaine lineaire comportant 6 a 11 atomes de carbone peuvent porter 1 
a 3 substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino et oxo; 
Z 1 est un groupe alkylene a chaine lineaire comportant 2 a 4 atomes de carbone; 
m vaut 1 , 2 ou 3; et 
n vaut 2 ou 3, 

un de ses isomeres optiquement actifs ou un de ses sels. 
28. Compose benzenique selon I'une quelconque des revendications 21 a 27, qui est choisi dans le groupe constitue 



le 2-amino-2-[3-(4-heptylph6nyl)propyl]butane-1 ,4-diol, 
le 2-amino-2-[3-(4-nonylphenyl)propyl]butane-1 ,4-diol, 
le 2-amino-2-[3-(4-undecylphenyl)propyl]butane-1 ,4-diol, 
le 2-amino-2-[2-(4-octylphenyl)ethyl]butane-1 ,4-diol, 
le 2-amino-2-[2-(4-decylphenyl)ethyl]butane-1 ,4-diol, 
le 2-amino-2-[2-(4-dodecylphenyl)ethyl]butane-1 ,4-diol, 
le 2-amino-2-[2-(4-heptyloxyphenyl)ethyl]butane-1 ,4-diol, 
le 2-amino-2-[2-(4-octylphenyl)ethyl]pentane-1 ,5-diol, 
le 3-amino-3-[2-(4-octylphenyl)ethyl]pentane-1,5-diol et 
le 3-amino-3-[2-(4-octylphenyl)ethyl]hexane-1 ,6-diol, 
un de leurs isomeres optiquement actifs ou un de leurs sels 

29. Compose benzenique selon I'unc quelconque des revendications 21 a 27, qui est choisi dans le groupe constitue 



le 2-amino-2-[3-(4-heptylphenyl)propyl]butane-1 ,4-diol, 

le 2-amino-2-[3-(4-nonylphenyl)propyl]butane-1 ,4-diol, 

le 2-amino-2-[3-(4-undecylphenyl)propyl]butane-1 ,4-diol, 

le 2-amino-2-[2-(4-octylph6nyl)ethyl]butane-1 ,4-diol, 

le 2-amino-2-[2-(4-decylphenyl)§thyl]butane-1 ,4-diol, 

le le 2-amino-2-[2-(4-dodecylphenyl)ethyl]butane-1 ,4-diol, 

le 2-amino-2-[2-(4-heptyloxyphenyl)ethyl]butane-1 ,4-diol, 

le 2-amino-2-[2-(4-octylphenyl)ethyl]pentane-1,5-diol et 

le 3-amino-3-[2-(4-octylphenyl)ethyl]hexane-1 ,6-diol, 

un de leurs isomeres optiquement actifs ou un de leurs sels. 

30. Compose benzenique selon I'une quelconque des revendications 21 a 27, qui est le 2-amio-2-[3-(4-nony1phenyl) 




NH 2 



par 



par 
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propyl]-butanc-1 ,4-diol, 

un de ses isomeres optiquement actifs ou un de ses sels. 

31. Compost benzenique selon la revendication 1 , de formule 

NR 1 R 2 x i 

"-H-GC (i - v) 

CH 2 OR 3 

* 

dans laquelle X 1 est un groupe alkyle a chaTne lineaire comportant 5 a 1 9 atomes de carbone ou un groupe alcoxy 
a chaTne lineaire comportant 4 a 1 8 atomes de carbone, ou le groupe alkyle a chaTne Iin6aire comportant 5 a 1 9 
atomes de carbone et le groupe alcoxy a chaTne Iin6aire comportant 4 a 18 atomes de carbone peuvent porter 1 
a 3 substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino, oxo et 
phenyle; 

Y 1 est un atome d'hydrogene ou un groupe alkyle, hydroxy ou alcoxy; 

Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou differents et chacun d'cux est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 3 est un atome d'hydrogene ou un groupe alkyle ou acyle, 
un de ses isomeres optiquement actifs ou un de ses sels. 

32. Compost benzenique selon la revendication 31 , de formule 

H — C Z 1 <^^— X 2 (I-w) 

CH 2 OR 3 

* 

dans laquelle X 2 est un groupe alkyle a chaTne lineaire comportant 7 a 12 atomes de carbone ou un groupe alcoxy 
a chaTne lineaire comportant 6 a 11 atomes de carbone, ou le groupe alkyle a chaTne Iin6aire comportant 7 a 12 
atomes de carbone et le groupe alcoxy a chaTne lineaire comportant 6 a 1 1 atomes de carbone peuvent porter 1 
a 3 substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino and oxo; 
Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; et 
R 3 est un atome d'hydrogene ou un groupe alkyle ou acyle, 
un de ses isomeres optiquement actifs ou un de ses sels. 

33. Compose benzenique selon la revendication 31 ou 32, de formule 



NH Z 




(I-x) 



CH 2 OH 

dans laquelle X 2 est un groupe alkyle a chaTne lineaire comportant 7 a 1 2 atomes de carbone ou un groupe alcoxy 
a chaTne lineaire comportant 6 a 11 atomes de carbone, ou le groupe alkyle a chaTne lineaire comportant 7 a 1 2 
atomes de carbone et le groupe alcoxy a chaTne lineaire comportant 6 a 1 1 atomes de carbone peuvent porter 1 
a 3 substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino and oxo; et 
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Z 1 est un groupe alkylene a chatne lineaire comportant 2 a 4 atomes de carbone, 
un de ses isomeres optiquement actifs ou un de ses sels. 

34. Compose benzenique selon rune quelconque des revendications 31 a 33, qui est choisi dans le groupe constitue 
par 

le 2-amino-4-(4-octylphenyl)butanol, 

le 2-amino-4-(4-heptyloxyphenyl)butanol et 

le 2-amino-5-(4-hexyloxyphenyl)pentanol, 

un de leurs isomeres optiquement actifs ou un de leurs sels 

35. Compose benzenique selon la revendication 1 , de formule 



CH 2 OR 3 

dans laquelle X 1 est un groupe alkyle a chaine lineaire comportant 5 a 1 9 atomes de carbone ou un groupe alcoxy 
a chaine lineaire comportant 4 a 18 atomes de carbone, ou le groupe alkyle a chaine lineaire comportant 5 a 19 
atomes de carbone et le groupe alcoxy a chaine lineaire comportant 4 a 18 atomes de carbone peuvent porter 1 
a 3 substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino, oxo et 
phenyle; 

Y 1 est un atome d'hydrogene ou un groupe alkyle, hydroxy ou alcoxy; 

Z 1 est un groupe alkylene a chaine lineaire comportant 2 a 4 atomes de carbone, 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; 

R 3 est un atome d'hydrogene ou un groupe alkyle ou acyle; et 

R 5 est un atome d'hydrogene ou un groupe hydroxy, 

un de ses isomeres optiquement actifs ou un de ses sels. 

36. Compose benzenique selon la revendication 35, de formule 



nfOr 2 




CH 2 OR 3 



dans laquelle X 2 est un groupe alkyle a chaine lineaire comportant 7 a 1 2 atomes de carbone ou un groupe alcoxy 
a chaine lineaire comportant 6 a 1 1 atomes de carbone, ou le groupe alkyle a chaine lineaire comportant 7 a 12 
atomes de carbone et le groupe alcoxy a chaine lineaire comportant 6 a 11 atomes de carbone peuvent porter 1 
a 3 substituants choisis dans le groupe constitue par les groupes hydroxy, acyloxy, amino, acylamino et oxo, 
Z 1 est un groupe alkylene a chaine lineaire comportant 2 a 4 atomes de carbone; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; 

R 3 est un atome d'hydrogene ou un groupe alkyle ou acyle; et 

R 5 est un atome d'hydrogene ou un groupe hydroxy, 

un de ses isomeres optiquement actifs ou un de ses sels. 

37. Compose benzenique selon la revendication 35 ou 36, de formule 
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40 



45 




( I-aa ) 



dans laquelle X 2 est un groupe alkyle a chaTne Iin6aire comportant 7 a 1 2 atomes de carbon e ou un groupe alcoxy 
a chaTne lin£aire comportant 6 a 11 atomes de carbone, ou le groupe alkyle a chaTne lineaire comportant 7 a 12 
10 atomes de carbone et le groupe alcoxy a chaTne lineaire comportant 6 a 11 atomes de carbone peuvent porter 1 

a 3 substituants choisis dans le groupe const it ue par les groupes hydroxy, acyloxy, amino, acylamino et oxo; 
Z 1 est un groupe alkylene a chaTne lineaire comportant 2 a 4 atomes de carbone; et 
R 5 est un atome d'hydrogene ou un groupe hydroxy, 
un de ses isomeres optiquement actifs ou un de ses sels. 

15 

38. Compost benz£nique selon la revendlcation 6, qui est le 2-amino-2-6thyl-4-(4-(4-ph6nylbutyloxy)ph6nyl)butanol, 
un de ses isomeres optiquement actifs, un de ses sels ou un de ses hydrates. 

39. Compost benzdnique selon la revendication 38, qui est le chlorhydrate de (-)-2-amino-2-ethyl-4-(4-(4-ph6nylbuty- 
20 loxy)phenyl)-butanol. 

40. Composition pharmaceutique comprenant un quelconque des composes revendiqu£s dans les revendications 1 
a 39. 

25 41. Utilisation du compost benz^nique, d'un de ses isomeres optiquement actifs ou d'un de ses sels, selon Tune 
quelconque des revendications 1 a 39, pour preparer un medicament contre I'immuno-suppression. 

42. Utilisation selon la revendication 41 , dans laquelle I'immuno-suppression est la suppression du rejet. 

30 43. utilisation selon la revendication 41, dans laquelle I'immuno-suppression est la prevention ou le traitement de 
maladies auto-immunes. 

44. Utilisation selon la revendication 41 , dans laquelle la maladie auto-immune est le rhumatisme, les maladies de 
greffe contre note, le psoriasis, recz€ma atopique, i'asthme bronchique, la pollinose, la maladie de Behcet, la* 

35 maladie de I'uvee, le lupus 6ryth6mateux aigu diss6min6 ou la sclerose en plaques. 

45. Utilisation du compose benz6nique, d'un de ses isomeres optiquement actifs ou d'un de ses sels selon Tune quel- 
conque des revendications 1 a 39 pour preparer un medicament pour la prevention ou le traitement de maladies 
allergiques. 



46. Utilisation d'un compose benzenique de formule 



NR 1 R 2 



I 

(CHJ m OR 



3 



so dans laquelle W est un atome d'hydrogene ou un groupe alkyle a chaTne lineaire ou ramifiee comportant 1 a 6 

atomes de carbone; un groupe alcenyle a chaTne Iin6aire ou ramifiee comportant 2 a 6 atomes de carbone; un 
groupe alcynyle a chaTne lineaire ou ramifiee comportant 2 a 6 atomes de carbone; un groupe ph§nyle qui peut 
§tre substitue par un groupe hydroxy; R 4 0(CH 2 ) n ; ou un groupe alkyle en C r C 6 a chaTne lineaire ou ramifiee 
substitue par 1 a 3 substituants choisis dans le groupe constitue par un halogene, un groupe cycloalkyle et un 

55 groupe ph^nyle qui peut etre substitue par un groupe hydroxy; 

X est un atome d'hydrogene ou un groupe alkyle a chaTne lineaire comportant un nombre d'atomes de carbone 
de p ou un groupe alcoxy a chaTne lineaire comportant un nombre d'atomes de carbone de (p-1), ou le groupe 
alkyle a chaTne lineaire comportant un nombre d'atomes de carbone de p et le groupe alcoxy a chaTne lineaire 
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comportant un nombre d'atomes de carbone de (p-1 ) peuvent porter 1 a 3 substituants choisis dans le groupe 
constitue par les groupes alkyle, hydroxy, alcoxy, acyloxy, amino, alkylamino, acylamino, oxo, halogenoalkyle, un 
halogene et un groupe phenyle pouvant porter un substituant et dans lequel le groupe phenyle pouvant porter un 
substituant peut porter 1 a 3 substituants choisis dans le groupe constitue par les groupes alkyle, hydroxy, alcoxy, 
acyle, acyloxy, amino, alkylamino, acylamino, halogenoalkyle et un halogene; 

Y est un atome d'hydrogene ou un groupe alkyle, hydroxy, alcoxy, acyle; acyloxy, amino, alkylamino acylamino, 
halogenoalkyle ou un halogene; 

Z est une liaison simple ou un groupe alkylene a chatne lineaire comportant un nombre d'atomes de carbone de q; 
p et q sont identiques ou differents et chacun est un nombre entier de 1 a 20, a condition que 6 £ p+q £ 23; 
m vaut 1 , 2 ou 3; 
n vaut 2 ou 3; 

R 1 et R 2 sont identiques ou differents et chacun d'eux est un atome d'hydrogene ou un groupe alkyle ou acyle; 
R 3 est un atome d'hydragene ou un groupe alkyle ou acyle; 
et R 4 est un atome d'hydrogene ou un groupe alkyle nu acyle; 

d'un de ses isomeres optiquement actifs ou un de ses sels, pour preparer un medicament contre I'immunosup- 
pression. 
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